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CLOSE OF THE ST. LOUIS FAIR, 

The Exposition at St. Louis which was opened to the 
public with an attendance for the first day of about 
180,000 was brought to a close on December 1, with a 
record of over 200,000 admissions. The closing day 
was marked by ceremonies expressive of the debt which 
the Exposition owes to the executive ability and enthu- 
siasm of its president, the final addresses being deliv- 
ered in the Plaza St. Louis, and at the foot of the 
Louisiana Purchase Monument, where seven months 
ago the Exposition was formally declared to be opened. 
The Exposition buildings were closed at four o’clock 
in the afternoon, and at midnight the splendid illumina- 
tions of Festival Hall and the Cascades slowly faded 
out for the last time, leaving this, the largest, most 
ambitious of the great international expositions, a mat- 
ter of history. 

Interest naturally centers at this time in the finances 
of this great undertaking, and according to a statement 
of the secretary the project, since its inception, has 
cost about $22,000,000 to the Exposition Company, 
while the several States and Territories have expended 
a total of $9,000,000. There were 18,500,000 admissions 
and the receipts reach a total of about $10,000,000, 
which is made up of admissions and concession royal- 
ties. It was announced that when a few current ac- 
counts have been paid, most of the $1,000,000 in hand 
will have been consumed, leaving only a small amount 
for the stockholders. From the amount of royalties 
collected, it is estimated that the various concession- 
aires must have taken in at least $10,000,000. The en- 
tire cost of the whole fair, including the various con- 
cessions, is estimated at about $50,000,000. With the 
bringing to a close of one more of these colossal expo- 
sitions, the question will be asked again as to whether 
they pay. From the figures given above it is evident 
that financially they do not; but everyone who has visit- 
ed this fair and taken note of the character and behavior 
of the multitudes that streamed through the various 
Exposition palaces, will surely give it as his impartial 
conclusion that as a great educative force, whose influ- 
ence is much wider than can be measured in turnstile 
statistics, the last of the world’s fairs must, in a broad 
Sense, have-been a profitable undertaking. One of the 
most instructive agencies in that dissemination of 
knowledge and information which an exposition is 
designed to afford is the local correspondence of the 
various papers; and as evidence of what may be accom- 
plished in this way, we refer to the pages of the 
ScIENTIFIC AMERICAN and the SupPPLEMENT during the 
past seven months, in which can be found what is prac- 
tically a complete résume of the most valuable features 
in the architecture and exhibits of the Exposition. It 
is impossible to estimate how many millions have 
looked at the Exposition through the eyes of the press; 


but it may safely be said that the 18,500,000 registered . 


at the gates represent but a fraction of the people who, 
not merely in America, but throughout the world, have 
by this means been made familiar with the buildings 
and exhibits of the Louisiana Purchase Exposition. 
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BALDWIN AND SANTOS-DUMONT. 

It is refreshing to meet with an enthusiast who takes 
such a common-sense and dispassionate view of his art 
as does the aeronaut, Mr. Baldwin, whose work at the 
St. Louis Exposition gives him the same standing among 
experimentalists in the dirigible balloon in this coun- 
try as is held by Santos-Dumont in France. During a 
recent visit to this office, Mr. Baldwin paid a high 
tribute to the Brazilian aeronaut, stating that, in his 
opinion, no one man had done so much to place the 
airship on a practicable basis as the young Brazilian; 
and he took occasion to scout the idea that the failure 
‘of Santos-Dumont to appear at the World’s Fair contest 
Was due to any other cause than the malicious act of 
gome jealous or crazy fanatic. It was his opinion that, 
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had the balloon not been willfully damaged, Santos- 
Dumont would undoubtedly have been one of the con- 
testants and would have added very largely to the in- 
terest of the aeronautical programme. This testimony 
from the man who, as events proved, would have been 
his most active competitor, will be taken at its full 
significance. 

It was Mr. Baldwin’s opinion that the many failures 
of inventors of airships of the dirigible-balloon type 
are largely due to their lack of aeronautical experience 
“in the air.” He himself is an old gymnast, and he 
attributes much of his own success to the art of balanc- 
ing acquired in years of work on the tight rope. In 
the successful aevonaut there must be a certain amount 
of what might be called the instinct of equilibrium. 
This will enable him to almost. anticipate the sudden 
lurches and deviations, and apply that instant correc- 
tion which is necessary for successful navigation. Al- 
though all his work has been done with the gas-balloon 
type, Baldwin believes that the ultimate successful 
airship will be of the aeroplane type, and will be 
framed, driven, and balanced on the same principles 
that govern the flight of birds. He frankly admits that 
the dirigible balloon will never have a commercial 
value; but he believes that, in its perfected condition, 
it will come to be recognized as one of the most attrac- 
tive forms of sport, taking its place with the yacht and 
the automobile. Incidentally, it should be mentioned 
that Baldwin compares the pleasure of sailing in his 
airship with that experienced in holding the wheel 
of a sailing yacht, the response to the slightest changes 
of the rudder being immediate and proportionate. Al- 
though he was the most successful competitor at St. 
Louis, he is so firmly convinced that the future of 
human flight lies in the direction of the aeroplane, that 
he has already directed his attention to this type, the 
practical possibilities of which were shown by the suc- 
cessful flight of the Wright brothers not many months 
ago. 

ti 
DEATH OF A FAMOUS YACHT DESIGNER, 

One of the best tributes to the late G. L. Watson, the 
foremost yacht designer in Great Britain, is the wide- 
Spread interest and regret which his death has aroused 
on this side of the Atlantic. His claim upon American 
interest is two-fold. In the first place, of the various 
naval architects who have designed racing yachts to 
compete for the “America” cup, he was unquestionably 
thé most successful; for, although none of his yachts 
succeeded in winning the cup, there were two of them, 
“Valkyrie II.” and “Shamrock II.” that showed such 
excellent qualities as to render the successful defense 
of the cup uncertain until the last race of each series 
was won. To a more limited class of Americans Mr. 
Watson was well known and highly esteemed for his 
handsome ana successful steam yachts, many of which 
fiy the flags of our leading yacht clubs. At a time 
when yacht designing was still largely a matter of 
rule-of-thumb, Mr. Watson, who was a trained engi- 
neer, began to apply to yacht designing those scientific 
principles upon which yacht designing is now almost 
entirely conducted. That he was right was proved by 
his early successes. His most noted yacht was the 


cutter “Britannia,’ which did such good work in 
English waters against our own “Navaho” and “Vigi- 
lant.” . With Mr. Watson’ gone, the prospects of an- 


other competition for the “America” cup, at least in the 
near ffiture, are very remote. Mr. Fife, the designer 
of the last cup challenger, has absolutely refused to 
build a fourth “Shamrock;” and there are no indica- 
tions that among the younger naval architects in 
Great Britain there is any coming man who can suc- 
cessfully compete with our own designers in the con- 
struction of an extreme, high-powered racing craft. 

ae 

STEEL TRACKWAY ON STREETS, 

The steel trackway which was laid a few years ago 
on Murray Street, in New York city, has been removed 
to make way for a pavement of wooden blocks; but it 
will be unfortunate if this fact is allowed to raise any 
doubts as to the value of steel trackway, provided it is 
used under conditions suitable to its operation. In the 
présent case, the track consisted of a pair of 12-inch 
channels, laid with their flanges below the surface and 
with upper face flush with the roadway. The channels 
were supported on broken stone which rested on a 
macadamized bottom that was surfaced with gravel. 
The location of this track and the peculiar circum- 
stances surrounding it were altogether unfavorable 
to a test of its goodMqualities. In the first place, it was 
only about 400 feet in length, and it was laid on a 
street, one side of which was almost constantly encum- 
bered by trucks that were engaged in loading or un- 
loading from the adjoining buildings. This forced the 
traffic to the opposite side of the street, and rendered 
it often more convenient for a truckman to use the 
cobblestone surface than the smoother-running steel 
trackway. There is not the slightest question that 
the reduction in traction resistance when a loaded 
truck was being pulled up the Murray Street hill on 
the trackway was very much less than if the same load 
were hauled on the rough granite pavement. With the 
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repaving of the street with wood, the difference in 
traction resistance was, of course, greatly reduced, 
and no doubt the authorities acted wisely in not re 
laying the steel track. 

We have always considered that the province for the 
steel track for highways was to be found in country 
districts, where the local material for road-building 
was poor and the difficulty of maintaining a surface 
suitable to heavy traffic was great. The system should 
prove particularly valuable on long hills and, indeed, 
a suggestion of its utility is found in the fact that 
on the old coaching roads in Europe, stone paved 
trackways were sometimes laid on steep hills on which 
the traffic was heavy, with a view to reducing tractive 
resistance. 
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METEOROLOGICAL OBSERVATORIES AT SEA. 

At the St. Petersburg meeting of the International 
Commission on Scientific Aeronautics, reports were re- 
ceived of progress in a new field which, in the opinion 
of the commission, will in futureattract much attention. 

At the first meeting of the commission in Strasburg, 
in 1898, Prof. Rotch, director of the Blue Hill Observa- 
tory, near Boston, pointed out the pressing need of 
observations of the higher strata of the atmosphere 
over the ocean which covers two-thirds of the globe. 
Councilor Assmann, director of the Prussian aeronauti- 
cal observatory in Berlin, took up the idea, and his as- 
sistant, Prof. Berson, elaborated, with Rotch, the plan 
of an expedition to make observations on the Atlantic, 
but the plan was not carried out owing to lack of funds 
and the impossibility of securing a vessel. 

Prof. Hergesell, chief of the Alsace-Lorraine weather 
service, was the first to use kites to carry self-register- 
ing instruments aloft over the water. His first experi- 
ments, on the Lake of Constance in 1900, were fol- 
lowed by some very successful ones made by Berson 
and Elias on a trip to the North Cape. 

Last year Teisserenc de Bort, well known through 
his extensive observations by means of kites and cap- 
tive balloons at Trappes, near Paris, erected an observa- 
tory at Viborg on the northern point of Jutland, a site 
virtually oceanic, though selected chiefly because it 
lies in a main track of atmospheric low pressures. 

But it was reserved for Prof. Hergesell to institute 
a series of systematic observations at sea. Last spring 
he succeeded in interesting Prince Albert of Monaco in 
the subject. In April, in the Mediterranean, eleven 
kite ascensions were made with the aid of the deep-sea 
sounding apparatus on board the Prince’s yacht, and 
the following positive data were obtained: 

In anticyclones (high pressures) the vertical distri- 
bution of temperature differed from the normal distri- 
bution over land areas, but the data are not sufficient 
to establish the law of variation. The velocity of the 
wind decreased very rapidly with increasing elevation 
and an almost perfect calm was found at a height of a 
few hundred meters. In cyclones (low pressures) the 
conditions were found to be the same as on land. 

Off the Corsican coast regularly alternating land and 
sea breezes facilitated the ascensions, but here, also, a 
sudden lull was observed at a height of 200 meters. 
Off the northern point of Corsica atmospheric eddies 
caused the pull of the kite to fluctuate between 0 and 
80 kilogrammes and the kites were often carried away 
by gusts. 

The success of this experimental series induced the 
Prince of Monaco to equip his yacht with a complete 
kite- flying outfit and to undertake an Atlantic cruise 
in July. In the interim the yacht, with the Prince and 
Prof. Hergesell aboard, visited the Kiel regatta, where 
the German Emperor became so greatly interested in 
the experiments that he had the “Hohenzollern” and the 
“Sleipner” equipped with kite-flying apparatus for their 
northern cruise. 

The Atlantic cruise of the “Alice,” the Prince of 
Monaco’s yacht, extended from the latitude of Oporto 
southwardly to the Canaries, and occupied four weeks. 
The kite frequently rose higher than 2,500 meters and 
once as high as 4,510 meters. After Hergesell’s depart- 
ure the Prince continued the experiments and attained 
a height of 6,000 meters. In the latitude of Gibraltar 
the trade-wind was observed as a uniform eddyless 
northeast wind of 6 or 7 meters per second, accom- 
panied by the characteristic trade-wind clouds, elongat- 
ed cumuli. Above 500 meters there was a sudden lult 
to two or three meters per second. The kite was al- 
lowed to lie upon the uniform lower wind as on a 
cushion while a great length of line was paid out. 
Then by hauling in rapidly the kite could be sent very 
high. The anti-trade which, according to earlier ob- 
servations at Teneriffe, blows strongly from the south- 
east at great elevations, was not found up to the 
height of 4,510 meters, but a slight easterly breeze re- 
placed the strong northeast wind observed below. 
In the moist lower strata the temperature was found 
to decrease by 0.5 deg. C. for each 100 meters of ascent. 
At a height of 500 meters a layer of almost uniform 
temperature, 1,100 meters thick, was met. Above this, 
again, there was a decrease of 1 deg. C. for each 1006 
meters rise. The relative humidity was found nearly 
constant at 75 to 80 per cent in the zone of the trades. 
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whence it fell abruptly to a nearly constant value of 
about 30 per cent. 

These interesting results, of course, must be con- 
firmed and extended by further observations. As many 
ocean stations as possible should be established and 
connected with land stations by wireless telegraphy. 
In view of the cost, such stations are not likely soon 
to be too numerous. 

Regular observations on the Lake of Constance are, 
however, assured. Prof. Hergesell continues his exper- 
iments there on the days fixed upon for simultaneous 
international observations (usually the first Thursday 
of each month), and at his instigation the local and 
imperial governments have agreed to take up and ex- 
tend the work. 

But observations at sea are more important, and it 
is gratifying to note that the Hamburg-American and 
North German Lloyd companies have consented to per- 
mit kite observations to be taken, in future, aboard 
their vessels. A Spanish transatlantic line is said to 
have given similar permission. It is impossible to pre- 
dict the result of the extension of such observations 
over the ocean, but it seems certain that the basis of 
weather “probabilities’ would be vastly improved 
thereby. 

—\_—-eo 0 ——— 
WILL “LIGHTWOOD” DISPLACE THE LONG-LEAF PINE 
IN TURPENTINE DISTILLATION ? 
BY THOMAS AKTHUR SMOOT. 

The days of the prestige of the long-leaf pine are 
gone. Time was when it was king in the South. Our 
geographies used to tell of the supremacy of North 
Carolina in the production of naval stores, whence 
came the name, “Tar Heel State.” The schoolboy was 
proud of the distinction, and little dreamed that only 
the appellation of his State would remain, while the 
pre-eminence for the products would soon be claimed 
by more. southerly States in rapid succession. But 
such was the case. Not many years passed before 
South Carolina was first, then followed Georgia, while 
Florida is now chief in the production of “tar, pitch, 
and turpentine,” though the yearly output in Alabama, 
Louisiana, and Mississippi is large. Along with this 
receding line of the virgin long-leaf, rapidly drawing 
in about the Gulf of Mexico, the turpentine worker, 
with his squad of negro employes, is intimately linked. 
First he had his headquarters in Wilmington, then 
Charleston, later Savannah, while now his billheads 
bear the mark of Jacksonville. He has made money, 
this migratory man of the pine forests, but now he 
shakes his head sadly, saying, “It’ll all soon be gone,” 
referring to the rosin upon which he is so dependent. 
The passing of this great industry, with its little army 
of hardy toilers, reminds us of the sad vanishing of 
the Indian tribes before the whites. The turpentine 
workers left behind them the blazed forests, whitening 
unto their death. Many died from being so unmerci- 
fully drained of their sap, otNers fell by the wood- 
man’s ax, all, in one way or another, melted away. 
Great areas of timbered lands have been bought up by 
the corporations, until now no considerable amount of 
pine forest remains in individual hands. These forests 
of timber have been, or are now being, literally mowed 
down by the woodman, and not many years after the 
turpentine man has been stopped by the Gulf, the lum- 
berman will be compelled to lay down his ax and 
saw on the same shores. 

What will the next generation do for lumber with 
which to build their houses? It does look as though 
some steps ought to be taken to protect our descend- 
ants against a timber famine. Selfishly speaking, they 
will have to do as we have done—shift for themselves, 
and adjust themselves to such conditions as confront 
them. We, who are using the lumber from sapped 
trees now, are building houses that our fathers would 
have considered scarcely worth putting up. They used 
nothing but the ‘best heart lumber, from the pure 
virgin pine. All is changed to-day, and the builder of 
a house is glad to get any sort of material, the white- 
streaked and knotty sorts being the order of the day. 
But when even the drained and exhausted long-leaf of 
to-day is gone, what? Why, the people will have to 
use the short-leaf, which will always abound in the 
Southern States. All that it requires, to be abundant, 
is tolet it alone. Throw out an old field as worthless 
for farming purposes, and in twenty-five years you 
will have a short-leaf pine forest, which will make 
some kind of lumber. It will be white and soft and 
knotty, but our descendants will by that time have 
discovered paints and other preservatives that will pro- 
tect it, so that the world will go merrily on, in bliss- 
ful ignorance of the stately, handsome, and more de- 
sirable long-leaf that once was. 

The resinous products of the long-leaf pine, however, 
are what the outside world has been most interested in, 
and has most needed and used. Tar, pitch, and tur- 
pentine are necessary to the commercial world. Whence 
can these necessities be supplied, when the trees that 
now furnish them are gone? The answer is, from the 
very stumps of the pine trees that once flourished, 
and from the lightwood knots and fat pine trunks that 
lie-strewn all over the pine forests, or the areas where 
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once the forests grew. This lightwood will keep for an 
indefinite length of time, and as long as it lasts, the 
needs of the world for the commodities under discus- 
sion will be supplied. Throughout the Southern States, 
there is just springing up a new and most interesting 
industry—that of the extraction of the resinous sub- 
stances from this lightwood. Being in its incipiency, 
the industry has not yet gotten the full confidence of 
the public, nor has it been developed to that state of 
perfection to which it will be brought with a few years 
of experience. 

The old process of making turpentine is well known, 
consisting in placing the crude rosin in a copper retort 
and evaporating it by slow fires. The vapors thus pro- 
duced, when collected in the condenser, form the pure 
commercial spirits turpentine, while tar and other 
valuable by-products are found in the residue. The 
new process of extracting these products from the 
lightwood itself consists in putting the wood, say two 
cords at a time, into a great iron retort, into which 
open several steam pipes. The steam is then injected 
into the retort, where, kept under a temperature of 
from 200 to 212 degrees, the fat pine gradually yields 
its resinous contents. These are all collected in a 
condenser, just as the vapors in the ordinary still. But 
the result is a heterogeneous mass, containing turpen- 
tine, tar, and the numerous by-products. In order to 
get the separate products, this whole mass is now 
placed in a copper retort, similar to that used in dis- 
tilling the pure rosin, and is evaporated in like man- 
ner to it. The final products are wood spirits, turpen- 
tine, tar, and by-products almost too numerous to men- 
tion. These by-products deserve special notice. Sev- 
eral of them, the most abundant in quantity, are util- 
ized in mixing certain paints, in which there is no 
danger of marring the colors. A number of others are 
being used for medicinal purposes. The great difficulty 
in their use lies, not in the production of them, for it 
is well known that this hydrocarbon series may be car- 
ried on to an almost unlimited extent; but itis in their 
unstable nature that the trouble rests. What they are 
to-day, they may not be to-morrow. Notwithstanding 
this instability, they are being tightly boitled to pre- 
vent as far as possible their breaking up, and are being 
sold in considerable quantities by some factories. Fur- 
thermore, the most skilled chemists are constantly 
working toward methods of increasing their stability. 

It is quite natural that the introduction of the new 
by-products should be met with opposition. The turpen- 
tine was first attacked because of its yellow color. 
The lightwood factory’s chemist immediately went to 
work and discovered a means of making it clear. Next, 
it was claimed that the turpentine was little more 
than wood alcohol, but that idea was successfully 
routed. The present ground of attack is upon the 
asserted inferior specific gravity of the wood spirits 
turpentine, and this claim is now being vigorously 
assailed by the opposition. 

renner omen 
RADIO-ACTIVE MINERALS, 

Among the principal radio-active minerals may be 
mentioned thorite and orangite. Both of them have 
been examined by M. Curie. These two minerals are 
analogous as regards their chemical composition, but 
they are distinguished from each other by their ex- 
terior aspect and the different amounts of thorium 
which they contain. As to thorite, it is a hydrated sili- 
eate of thorium which contains about 6@ per cent of 
oxide accompanied by a great number of bodies, among 
which are oxides of iron, manganese, calcium, uranium, 
magnesium, and lead, with potassium and sodium com- 
pounds and stannic acid. This mineral is obtained 
principally in the neighborhood of Brevig, Norway. 
In the natural state the thorite is found in the form 
of amorphous masses whose color varies from chestnut 
brown to blackish brown. It is found but rarely in 
the crystallized state; in this case it occurs in dode- 
cahedral crystals. In general the thorite which occurs 
in Norway has a resinous luster and a conchoidal frac- 
ture. When reduced to thin plates it is translucent 
and sometimes even transparent. Its density varies 
from 4.6 to 4.8 and its hardness is 4.5. The main char- 
acteristics which enable it to be distinguished are in 
the first place its color, then its density and hardness. 
Some additional tests are also needed. When heated, 
it gives off water vapor. On treating with hydrochloric 
acid it is attacked, and forms a jelly-like mass. Sul- 
phuric acid dissolves it when hot, even after calcina- 
tion. It is only fused with difficulty by the blowpipe. 
When melted in a borax drop at the end of a platinum 
wire it gives an orange-yellow mass which becomes 
grayish upon cooling. A little nitrate of potash added 
to the melted drop allows the orcnge tint to remain 
even after cooling. It is in one of the specimens found 
at Brevig that Berzelius discovered thorium in 1828. 
Mme. Curie examined a great number of specimens of 
thorite. «The following figures show the radio-activities 
of these different specimens, taking metallic uranium 
as unity. Uranium, 1.0; thorite from Lovo, Sweden, 
0.58; different thorites, 0.04, 0.18, 0.57, 0.62. These de- 
terminations were made with an electrometer method 
which is very precise. It consists in measuring the 
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current which passes in a condenser torniced of two 
plates, on the lower of which is placed the test sub- 
stance. 

The second mineral, orangite, is a variety of thorite. 
It always accompanies the latter, and it is also founé 
at Brevig, Norway. However, its color is different. It 
is either orange-yellow or orange-brown. Its propor- 
tion of oxide of thorium varies from 7@ to 75 per cent. 
Its density is 54. The distinctive characteristics of 
this mineral are the same as for thorite. As the min- 
eral is richer in thorium it is also more active, and 
some samples which were found showed a relatively 
high activity. The result of a certain number of meas- 
urements, taking uranium as unity, gives the values 
0.87, 0.68, 0.99, and 1.10. 
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SCIENCE NOTES, 

The annual report of the Paris Observatory for 1$@3 
deals with a number of researches of special interest. 
The seventh section of the Atlas of the Moon has ap- 
peared, containing seven plates which seem the mest 
successful yet issued, and in some respects to show a 
considerable advance over the best views of the moon 
Obtained by the eye at the telescope. With respect 
to the Astrographic Chart, eleven plates have been 
passed as satisfactory, and thirty-five charts containing 
the triple images of 47,300 stars have been distributed. 
It is hoped that the second volume of the Photographic 
Catalogue will appear by the end of the current year. 
The determination of the solar parallax from the pho- 
tographic observations of Eros is advancing toward 
completion. Of standard stars 1,661 meridian observa- 
tions have been made, and 10,858 photographic obser- 
vations of comparison stars, of standard stars, and of 
stars near the path of Eros. Three important re- 
searches based upon new methods are included in the 
programme for the future work of the observatory: 
the first relates to the determination of latitude and 
of its variations; the second is for the precise deter- 
mination of the constant of aherraiion, two portiens of 
the sky, distant 90 deg., being presented in the field of 
the instrument at the same moment by means of a 
double mirror; and the third relates ie the employment 
of M. Lippmann’s photographic object-glass in meridian 
observations. 


Messrs. Charabot and Herbert give an account of 
their researches upon the successive states of vegetable 
matter in a paper recently presented to ihe Académie 
des Sciences. In studying the distribution of the odor- 
iferous components in the mandarine and the bitter 
orange, Charabot and Lalone previously observed that 
the essence contained in the stem is less soluble than 
that which the leaf contains, especially in the case of 
the older growths. These conditions of relative solu- 
bility in which the odoriferous matter is found in the 
different parts of the plant may hold good only for 
such products, or these conditions, on the other hand, 
might be a general rule for the distribution of vegetable 
matter. This is the question which the experimenters 
set themselves to solve in the present case. Their re- 
searches, made by special operative methods, bore upon 
the basilic (Ocymum basilicum) the mandarine (Citrus 
madurensis) and the bitter orange (Citrus bigardia). 
They showed that if the organs are sufficiently devel- 
oped, it is the leaf which has the greater proportion of 
soluble matter, both organic and mineral. On the con- 
trary the proportion of these matters is a minimum in 
the root. In general, during the development of an 
organ the proportion of soluble substance is lowered, 
but it does not seem to vary to a great extent in the 
leaf, where it continues to predominate in a constantly 
increasing degree. The authors reach the conclusion 
that the difference in solubility between the leaf and 
stem matter is of the same order and varies in the same 
way as the difference in solubility between the essences 
extracted from each, according to Charabot and Lalone. 
The root and stem are formed of less soluble matter. 
In the leaf the solubility of the organic substances con- 
sidered, as well as of the total matter, does not under- 
go any great variation, after a certain epoch of growth. 
In the case of the leaf, it is no doubt the phenomenon 
of assimilation which keeps the equilibrium as regards 
the organic matter. When a given substance changes 
in character and becomes insoluble or else leaves the 
leaf to enter another organ of the plant, this same 
substance re-appears on account of a continuous chloro- 
vhyllian work. In the stem it seems that the diminu- 
tion of the solubility of the organic matter is due to the 
formation of less soluble compounds or a migration of 
soluble compounds toward organs which are in process 
of formation, especially in the case of inflorescence, 
where a specially important work goes on. To the ob- 
servation that the soluble matter is less in the stem 
than in the leaf must be added the fact that the pro 
portion of water in the former undergoes a greater 
diminution than in the latter, between the two periods 
of growth we are considering. The osmotic pressure 
would tend to increase in the stem and thus cause an 
exodus of soluble matter toward the inflorescence, 
which has a large proportion of water. 
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A SIMPLE BURGLAR ALARM, 

Dwellers in flats or apartments have a particular dread 
of sneak thieves, and have long felt the need of some 
simple alarm which would give notice of the unauthor- 
ized opening of the door, or even the trying of the 
door knob. A patent has just been granted to Mr. 
Amos Getto, of 873 Second Avenue, New York city, on 
an alarm which should meet these requirements. The 
alarm is illustrated in the accompanying engraving. 
It consists of an electric bell and battery formed 
with a hanger strap which is pivoted to a plate 
clamped by means of a thumb screw to the door knob. 
The battery, which is preferably a small adry-cell, is 
carried in an aluminium case at the back of the bell, 
and may be easily removed when desired, by drawing 
out the rod which extends across the open bottom of 
the case. One pole of the battery is electrically con- 
nected to one terminal of the bell, through the switch 
shown at the bottom of the bell. The other pole of 
the battery connects with a contact piece mounted on, 
but insulated from the hanger strap. The plate on 
which this strap is pivoted is provided with two prongs, 
as shown in the detail view. When the door knob is 
turned, it swings the plate from the position shown 
in dotted lines to that shown in full lines, when it 
will be observed, that one of the prongs makes connec- 
tion with the contact piece on the strap. The cur- 
rent is thus completed through the plate and pivot pin 
to the strap, which is connected to the other terminal 
of the bell. It will thus be seen that when the switch 
is closed, whenever the door knob is turned to the 
right or left, it will complete the circuit by means 
of one or other of the prongs on the plate, and thus 
ring the bell. As a burglar alarm, in order to con- 
tinue the ringing of the bell, a pawl is provided which 
is adapted to slide in a slot in a plate. Normally the 
pawl rests in a notch at one side, as shown in the 
general view, but when in operative position, it rests 
on the pointed end of the hanger strap, so that when 
the alarm is swung by the turn- 
ing of the knob, the pawl will 
slide down the slot, as shown in 
the detail view, wedging theend 
of the hanger strap to one side 
and holding the pronged plate 
and contact piece in electrical 
contact. It will be seen that the 
alarm is very simple and com- 
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A SIMPLE BURGLAR ALARM. 


rocking and pitching mechanism and the other con- 
trols the motor on the forward truck which propels the 
apparatus along the track. A couple of brake levers 
are also provided, one for quickly stopping the rocking 
motion, when desired, and the other for braking the 
motion of the truck. By using separate motors for 
propelling and for rocking the boat better control is 
had. The apparatus illustrated has been in operation 
for some time and has given very satisfactory results. 
The combined rocking and pitching of the vessel is 


pact and may be very quickly at- 
tached to any door knob. Not 
only may it be employed on a 
dwelling house, but also in con- 
nection with safes, warehouses, 
and the like. 
——_—__0+ oe ______- 
A SEA VOYAGE ON LAND. 

In the accompanying illustra- 
tions we show a novel amuse- 
ment apparatus which, though 
adapted to travel on a track on 
land, is arranged to give the pas- 
sengers all the sensations of a 
voyage at sea. The apparatus 
has the form of a boat, and in 
order to carry out the illusion, 
some flexible material such as 
canvas, painted to represent 
waves of water, is secured to the 
boat along the supposed water line, and 
stretches out for a certain distance each side 
of the boat. The canvas also serves the pur- 
pose of covering the mechanism which gives the 
boat the required rocking and pitching motion. 
This mechanism is clearly indicated in our de- 
tailed views of the apparatus. It will be ob- 
served that the deck of the boat is supported 
on a bracket C, mounted to turn in one plane 
on the shaft D, and in the other at right an- 
gles thereto, on the shaft H, which is journaled 
in the main frame. This universal joint con- 
nection allows for the rolling and pitching mo- 
tion of the boat. A crank disk at the front of. 
the boat is slowly rotated by an electric motor 
through suitable step-down gearing. The ex- 
tension arm fF on one of the universal joint 
members is oscillated by means of connecting 
rod G, and crank pin Q, on the crank disk. In 
this manner the boat is caused to rock slowly 
laterally, the extent of the list being deter- 
mined by the position of the pin Q, which may 
be adjusted along a radial slot in the crank 
disk. The fore-and-aft motion of the boat is 
governed in similar manner by crank disk J 
and connecting rod M, which has ball-and- 
socket connection with the deck of the boat at 
N. The operator or pilot of the boat is seated 
on the platform which is supported directly by 
the main frame anda he is, therefore, not sub- 
jected to the rocking and pitching movement 
of the boat. On this relatively stationary plat- 
form are the two controller boxes. One of 
these controls the motor which operates the 
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very realistic and closely simulates the motion of a 
vessel at sea. The patent on this invention has been 
secured by Mr. George W. Scofield, of 302 Broadway, 
New York, N. Y. 

—_—_—_—_—_ OOO 

The Toy Industry of Germany. 

Some interesting particulars of the toy industry of 
Germany have been published by the British Consul 
at Hamburg. Toys constitute one of the most import- 
ant branches of German manufacture. In the year 
1908 the total volume of toys exported from all parts 
of the German Empire was 34,717 tons, valued at $13,- 
931,370. Though there is hardly any country in the 
world to which German toys are not exported the most 
important customer of Germany is Great Britain, 
which in the year under review received 12,218 tons. 
The second most important market for German toys 
is this country, the exports to which amounted in 1903 
to 11,055 tons, valued at $4,093,135. 

The most important centers for the manufacture of 
toys in Germany are Nuremberg an@ Fiirth in Bavaria, 
Sonneberg and some other parts of Thuringia, and the 
Saxon “Erzgebirge.” Nuremberg, above all, has long 
been known throughout the world for its toy trade 
and industry; and German toys, wherever made, still 
go in many countries by the name of Nuremberg toys. 
At Fiirth, which is close to Nuremberg, a flourishing 
trade and industry has likewise sprung up since 
about the end of the eighteenth century. Next to 
Nuremberg and Fiirth, the town ana district of Son- 
neberg has for many years enjoyed the best rep- 
utation for its toy industry and trade; while in the 
Saxon “Erzgebirge,” a district comparatively poor in 
natural products, the manufacture of toys has likewise 
for some time furnished a source of livelihood to thou- 
sands of the inhabitants. The toys made at Nurem- 
berg and Fiirth are chiefly of the metal variety, made 
either of tin, tinned sheet iron, or of tin and lead al- 
loys. Of the more than 200 toy factories established 
in both of these towns, about 
150 are devoted exclusively to 
metal toys; the only part of them 
worked by hand being the final 
painting, while all the rest is 
manufactured by machinery. 
In this respect this toy industry 
of the two Bavarian towns oc- 
cupies a rather different posi- 
tion from that of all the other 
parts of Germany, where it is 
almost exclusively carried on by 
manual labor; that is to say, 
by workmen and women in 
their own homes. The success 
of the Nuremberg ana Fiirth 
metal toy manufactories is 
mainly attributable to the skill- 
ful manner in which the ma- 
terials have been employed, and 
in which the machinery and 


MECHANICAL BOAT WHICH SIMULATES THE ROLLING AND PITCHING 


OF A VESSEL AT SEA, 


tools used for the work have 
been adapted and gradually im- 
proved by the toy’ manufacturers 
themselves; thus enabling them 
to produce large quantities of 
articles within a comparatively 
short time, and to reduce the ex- 
penses of production, and in 
consequence also the sale prices of the articles 
manufactured by them. 
9. 
Cloth Made Fireproof. 

United States Consul Frank W. Mahin sends 
from Nottingham, England, the following in- 
formation relative to a new cloth fireproofing 
material: 

“In a paper read at a meeting of a society of 
dyers in Manchester, titanic acid (the oxide of 
titanium) was claimed to possess remarkable 
fireproofing properties, and evidence was pro- 
duced in the shape of experiments by the reader 
of the paper. He took, for instance, some 
pieces of flannelette which had been treated 
with titanic acid, and put a match to them. 

“The incipient fire in the material smoldered 
and went out, refusing to burst into a flame. 
The experimenter claimed that all inflammable 
textiles could thus be rendered fireproof, and 
that dyeing, boiling, or washing would not re- 
move the acid, it becoming, in fact, an integral 
part of the fabric.” 

a _— +0 ae —_—_—_—_—_——_- 

A new electric resistance furnace, designed 
by a German, Herr O. Frdolich, is built up of 
bricks of a material which conducts the elec- 
tric current in the cold state about twenty-five 
times less than carbon, and hot, sixteen times 
less; it is not attacked by direct currents of 
usual voltages, and the melting point lies above 
2,000 deg. C. The furnace temperature of such 
a jacketed furnace can be pushed above 1,600 
deg. C. 
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RIVER RAKE FOR CHANNEL DEEPENING, 
BY J. PELTIER, 

The river Loire is a somewhat capricious stream and 
by no means favorable for navigation. Its banks are 
formed of easily displaced and shifting sands, that 
during winter freshets threaten to fill the channel by 
the formation of shoals and bars. Engineering skill, 
however, has succeeded, by the 
building of suitable works and 
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derstood by the men and which require even for off- 
cers considerable time to study. These plans are 
usually kept by the captain, executive, and officer in 
charge of the department of steam engineering. One is 
almost invariably obliged to go below into the com- 
partment in question to get a correct idea of the situ- 
ation, the relative space occupied by pipes, valves, etc., 
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the ship thoroughly. Having seen the skeleton mod- 
els on board vessels of the German navy, Commander 
W. H. Beehler, U. S. N., called attention to them while 
naval attaché and explained the use which the Ger- 
man navy made of these models for instructing the 
officers and men about the ships in which they were 
serving. These skeleton models are made of tin and 

usually on a scale of one quar- 

ter of an inch to a foot; they 


by continuous and intelligently- 
applied dredging, and also by 
the construction of a 10-mile ca- 
nal around the most difficult 
portion of the river, in keeping 
the channel open. Ships draw- 
ing about 18 feet of water can 
reach Nantes at any time of the 
year, or any condition of the 
tides. Vessels drawing 20 feet 
can reach the city during spring 
tides, and occasionally, during 
the highest tides, vessels draw- 
ing as high as 23 feet of water 
have been able to deliver car- 
goes at Nantes. 

During the present winter, 
after a season which witnessed 
the highest floods of the Loire 
of the present century, the riv- 
er has fallen to an elevation as 
low as that in the year 1822, 
and the tides, flowing with ra- 
pidity up a comparatively shal- 
low channel, carry a_ large 
amount of mu@ in suspension 
which, at slack water, settles to 
the bottom in the upper reaches 
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of the Loire, where the water is 
rendered slack by the shallower 
portions of the river, which as 
yet have not been dredged. In order to prevent tnis 
accumulation, the Public Works have transformed a 
steam mud barge into what might be called a steam- 
rake barge. The barge is 131 feet in length, 23 feet 
in breadth and has a tonnage of 292 tons. The rake, 
which is adjusted across the stern, is 36 feet in length 
and weighs 2 tons. During ebb tide the barge, which 
has engines of 300 horse-power, takes up a position in 
the middle of the river and then lets go the rake until 
it rests on the bottom. The barge then steams from 
Nantes to the canal and back to Nantes, and contin- 
ues to rake the muddy bottom until the next time of 
high water. Steam is delivered to the tines and the 
upper part of the rake and the agitation serves to 
loosen up the mua, which is carried 
in suspension by the ebb tide to sea. 
The method has proved highly suc- 
cessful. 


SKELETON MODELS OF WARSHIPS. 

The costly, complicated, naval 
constructions of the present age are 
such intricate structures that the 
ordinary drawings are exceedingly 
difficult for the practical seaman to 
comprehend, and models that will 
show all details of the interior 
economy are necessary for the per- 
sonnel on board to handle and fight 
a modern battleship most efficiently. 

The drawings and blue prints 
that are furnished in the outfit of 
all vessels are technical produc- 
tions, which cannot be readily un- 
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Fig. 2.—Medel Dismantied to Show Interior Details. 


STEAM BARGE WITH HEAVY RAKE AT THE STERN FOR DEEPENING THE CHANNEL OF “HE LOIRE. 


in a compartment and its relation to neighboring 
compartments. Detail drawings generally fail to 
show the environment of valves, etc., and inspection 
of the drawings is rarely satisfactory. Even after 
going below into store rooms the watertight bulk- 
heads prevent direct access there to neighboring com- 
partments, and an exact idea of surroundings cannot 
readily be obtained even by personal inspection unless 
one devotes a great deal of time and care to study 
those features. This is what must be done by those 
who are specially detailed to carry out the regulations 
for the care and preservation of our ships, the execu- 
tive, hull board, etc., but for the other officers and 
men skeleton models are necessary if they are to know 


cost, according to the size of 
the ship, from 2,000 to 10,000 
marks, $500 to $2,500, and this 
money is well invested by an 
economical administration. 

The Bureau of Construction 
was anxious to have such mod- 
els, but did not have the money 
to construct them. But even 
this sum and ten times that 
amount would be much more 
wisely expended for skeleton 
models than for the ornate 
models that have been made of 
all our ships for exhibition in 
the great expositions at Chica- 
go, Paris, St. Louis, etc., and 
which only show the exterior 
appearance of the ships with- 
out giving any view of the in- 
terior details. How cheap- 
ly useful skeleton models can 
be made has been _ instruc- 
tively told by Commander 
Beehler in the Proceedings of 
the U. S. Naval _ Institute, 
from which publication we ab- 
stract the information present- 
— ed in this article. 

Upon his return from duty 
as naval attaché at Berlin, Vi- 
enna, and Rome, Commander Beehler was ordered to 
the Asiatic Station and took command of the U. 8. S. 
“Monterey” at Canton, China. Shortly after taking 
command he proceeded with the “Monterey” to Hong 
Kong, where upon inquiry he soon found a Chinese 
carpenter whom he engaged to construct a model of 
the ‘‘Monterey” out of wires, paper, and wood. This 
Chinaman had two assistants who, by taking the blue 
prints, constructed a complete working skeleton mode} 
on the same scale as the plans, one quarter of an inch 
to a foot. They did all the work on board, as the 
plans were not allowed to leave the ship. They sim- 
ply bent a large wire to represent the keel and stem 
and stern posts, after which they bent wires to shape 
according tothe plansof each frame 
and secured these wires represent- 
ing the separate frames to the keel 
wire and attached the longitudinals 
in their proper positions. These 
wires formed the skeleton of the 
ship. A narrow batten was then 
secured inside to represent the keel- 
son of a width corresponding to the 
scale of the depth of the double 
bottom. The inner bottom was 
made of cardboard in sections of 
the interior watertight compart- 
ments. The outer skin plating was 
left off and the spaces along frames 
were filled in the double-bottom 
with cardboard representing the 
bulkheads of the double-bottom 
compartments. In this manner all 
the details of the interior of the 
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SEELETON MODEL OF THE MONITOR “MONTEREY.” 


Fig. 3.—A View Showing Double Compartments, 
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ship were made of cardboard glued in and all exactly 
to scale. 

Wires painted red, green, gray, etc., as adopted in 
the service, were used in proper places to show the 
piping, fire mains, and draining system, in the double- 
bottoms, also the ventilating pipes. Al] the watertight 
bulkheads are painted black and all details of the 
drainage and ventilation of the different compartments 
and means of access thereto are clearly indicated. 

The accompanying illustrations taken from photo- 
graphs of the model convey a good idea of the scheme 
as carried out. 

The first is a side elevation of the model when as- 
sembled. Al] the essential characteristics of the ship 
that are given by the expensive exhibition models are 
hereby shown, besides the side view of the double-bot- 
tom, the depth and extent of the armor belt, and the 
structural support given by the numerous compartment 
bulkheads constituting the cellular system of naval 
construction. 

In the second figure the model is represented as taken 
apart to show the interior details. The upper part of 
this shows the holds, etc., with upper decks removed. 
The watertight compartments of the holds to the left, 
showing under the forward berth deck all the arrange- 
ments of the store rooms, magazines, etc., next the 
coal bunkers that envelop the fire rooms and engine 
rooms. The six boilers, four Ward and two Scotch 
boilers, are seen in their positions with their uptake 
connections to the smoke Dipe, also pipes that lead to 
these boilers and to emergency valves in wing passages 
and above to within the superstructure. The engines 
are not represented in the model, since on such a smali 
scale the intricate details could not be so well repre- 
sented and for the practical uses of this kind of a 
model it was not necessary to go to such details. In 
fact, other minor details, such as the hand railing 
around the deck, awning stanchions, soine boat davits, 
etc., are likewise omitted as not being essential to rep- 
resent; though in the exhibition toy models such de- 
tails are made as accurately as is goldsmiths’ work. 
In a naval engagement such details would all have to 
be cleared away, and skeleton models are for practical 
instruction to enable the personnel to fight the ship 
most efficiently. Further to the right the store rooms, 
shaft alleys, magazines, etc., under the after berth 
deck, are seen, and abaft that the steering engine com- 
partment is seen; this last steering engine compart- 
ment also lifts out and shows the trimming tanks be- 
neath. 

In the middle part of the view there is the “Monte- 
rey’s” spar deck with the superstructure deck removed. 
Here are seen the arrangement of the rooms, the galley, 
armory, machine shop, offices, etc. 

In the foreground there are three sections, the first 
being the forward berth deck with handling room plat- 
form deck. In the center there is the upper part of 
the superstructure with the two bridges, masts, and 
smokepipe. To the right the after berth deck, officers’ 
quarters, ward room, ana@ cabin. 

The third engraving shows very much the same as 
the second, except that the upper view represents the 
ship upside down, reversing the top view of the sec- 
ond illustration. This shows the double compart- 
ments, sea valves, and the drainage system, both main 
amd secondary drains being represented by wires. 

Such models should be kept on board of the ship of 
which they should serve as supplementary plans, as did 
that of the “Monterey.” An example of its use will be 
understood by the fact that when the board appointed 
by the commander-in-chief of the Asiatic fleet had to 
consider the question as to a change in the type of the 
boilers that would be suitable to replace the Ward 
boilers, they found the model showing the space in 
the two fire-rooms a valuable guide for them in recom- 
mending a suitable type of boiler that would fit. Ex- 
act dimensions were of course given, but the model 
gave solution at a glance and was tangible evidence 
much better than any other. 

LN nan tana 
The Current Supplement, 

The current SUPPLEMENT, No. 1510, contains as its 
leading article a contribution by the English corre- 
spondent of the ScIENTIFIC AMERICAN on the electrifica- 
tion of the North-Eastern Railroad of Great Britain. 
Excellent pictures accompany the text. In many indus- 
tries it is necessary to force heavy, viscous liquids 
through pipes. This involves difficulties not encoun- 
tered in ordinary pumping, to overcome which two 
forms of pumps have lately made their appearance. 
These are described in the SuprPpLEMENT. Mr. Clifford 
Richardson presents a valuable paper on the constitu- 
tion of Portland cement from a physico-chemical stand- 
point. His paper will be concluded in the next SUPPLE- 
MENT. M. Emile Guarini describes some very in- 
genious apparatus for charging and discharging gas 
retorts. “A New Theory of the Origin of Species” is a 
subject discussed ably by A. Dastre. The paper on 
“Current Wheels; Their Use for Lifting Water in Irri- 
gation” is continued. The usual electrical notes and 
engineering notes are also published. 
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Engineering Notes, 

During the trial trip of the new turbine passenger 
steamer ‘“Manxman,” that has been constructed for the 
Heysham and Isle of Man service of the Midland Rail- 
road of Great Britain, the highest speed that has ever 
been recorded by a turbine vessel constructed for mer- 
cantile purposes was attained. The ‘“Manxman” is pro- 
pelled by three Parsons turbines, and in these trials 
upon the River Clyde the vessel attained a speed of 23 
knots per hour. Hitherto steam pressures for turbines 
have never exceeded 150 pounds per square inch, but on 
this vessel a steam pressure of 200 pounds per square 
inch has been provided, and this improvement has re- 
suited not only in the development of higher speed, but 
in more economic working. 

Rapid progress is being maintained in the construc- 
tion of the bridge that is being thrown across the Zam- 
besi River immediately below the Victoria Falls in 
South Africa. All the materials have been shipped 
from England to the point of erection. The bridge con- 
sists of a single span of 500 feet, the actual distance 
from bank to bank being about 600 feet, and the 
height 400 feet above the river. A special cableway has 
beenthrown across theriver for the purpose of handling 
the material, and construction. The cable is electrically 
operated, and has a carrying capacity of 10 tons. The 
work is attended with many difficulties, and the men 
earrying out the actual constructional work will be 
enveloped in the penetrating, blinding spray of the 
falls for eight months. It is anticipated that the struc- 
ture will be available for traffic, in connection with the 
Cape to Cairo Railroad, which is now being rapidly 
pushed forward from the northern bank of the river, 
by May, 1905. 

Another water tower failure has occurred, this time 
at Cuthbert, Ga. The structure consisted of a tank 20 
feet in diameter ana 50 feet high, elevated on a 70-foot 
tower. It was erected nine years ago by a Chatta- 
nooga firm. The accident occurred on July 28. The 
tank was then full of water, and the failure occurred 
by the bottom dropping out, according to City Engineer 
Chas. Taunton. The structure was completely wrecked. 
In a later letter he states that the accident is at- 
tributed to failure to follow the plans for the bottom 
of the tank and to the material used. The opinion of 
this journal concerning such accidents was expressed 
so recently that it is hardly necessary to go over the 
ground again. Elaborate drawings and photographs of 
towers which have given up the ghost simply befog the 
real lesson of these accidents. When a tower or tank 
has to be built the work should not be undertaken by 
those without experience in structural steel-work and a 
knowledge of the limitations of shop work. Such in- 
formation is not secured from wrecked structures.— 
Eng. Record. 

An experiment is to be made in London to ascertain 
the wearing and durability of camphor wood for road 
paving. A section of the Buckingham Palace road for 
a distance of 450 feet is to be paved with this wood. 
If within four years the new material proves unsatis- 
factory, it is to be replaced by creosoted deal blocks. 
This experiment is entirely new, for camphor wood has 
never been used before for this purpose. The wood 
comes from Hast India, and is of a rich brown color 
and close grained. Trials are also being made with 
various other woods for this selfsame purpose. The 
roadway in the Haymarket, one of the-busiest West 
End thoroughfares, is being closely watched. Some 
eighteen months ago it was laid with four different 
kinds of wood—boxwood, tallow wood, blackbutt, and 
algaroba. The first three hail from New South Wales, 
and the jast named from Brazil. All four are just be- 
ginning to show signs of wear, though it is yet too 
early to determine which is the best suited for the 
purpose. 


Superheated steam is now being used with consider- 
able success in Europe for the engines of some of the 
smaller vessels. Among the most recent examples may 
be cited some new boats which have lately been con- 
structed in Germany. The Mannheim Touring Com- 
pany have installed superheaters of the Schmidt pat- 
tern upon the sidewheelers ‘Johannes Kessler” and 
“Mannheim VIII.” two large towboats built at the 
Berninghaus docks, Duisburg. These vessels are 230 
feet long and draw 3 feet of water. The engines and 
boilers were put in by Escher, Wyss & Co, of 
Zurich. These are triple expansion engines with three 
inclined cylinders of 22, 32, and 52 inches diameter 
respectively and 66-inch stroke. The upper part of 
the boiler, which is made in two parts, is provided with 
a set of U-tubes which serve as superheaters. The first 
trials were made with the boats towing a load of 
2.800 tons between Duisburg and Mannheim, an@ all 
went very successfully. The indicated horse-power 
of the engines ranged from 800 to 1,000. Superheaters 
are also used on the Delphin, of Breslau, belonging to 
Ch. Wohlheim. They are also of the Schmidt pattern. 
The boat is a smaller one than the preceding, and has 
a double helice. It uses about 180 pounds of coal per 
hour for 90 indicated horse-power. As in the above 
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case, the temperature of the steam is 270 deg. C. The 
same firm mounted a set of superheaters on a side- 
wheeler using a 320-horse-power engine. With a tem- 
perature of only 250 deg. C., the comparative tests with 
other boilers using saturated steam showed an economy 
of 15 per cent of coal in favor of superheating. It is 
also reported that superheated steam is now being used 
on the passenger boats which circulate around Lake 
Leman, belonging to the Compagnie Général de Navi- 
gation. These are side-wheelers, and the new system 
gives much better results than the old. 

= er + ee Ce 

The Onyx Industry in Mexico, 

In the vicinity of Cuernavaca, State of Morelos, 
Mexican Republic, the well-known winter resort of 
the Americans living at Mexico city, recently an Aztec 
onyx quarry has been re-discovered by Carl Ludaloff, a 
geologist living at that place. 

Seemingly the quarry has not been used for hun- 
dreds of years; it is partly filled up, grown over by 
brush ana grass, but still a slide may be seen on the 
mountain-side, laid out and carefully paved with 
smooth stones on which the precious rocks had been 
brought down to the valley. The quarry shows that 
it had been worked for many, even hundreds of years. 

This old quarry, about 400 to 500 feet wide and 
long, on the slope of a steep hill, is close to the Mexico, 
Cuernavaca & Pacific Railroad track, and shows an 
extensive deposit of a kind of onyx which bids fair to 
become something quite new and very attractive for 
architectural and many other kinds of ornaments and 
a numerous series of implements of different use in 
the household and arts. 

It is a kind of chalcedony. A white, yellowish-gray, 
or violet core is enveloped by bright red or dark brown 
concentric strata or layers of different thickness and 
color. The size of these rocks, which break naturally 
in cubes or almost rectangular pieces, varies from a 
few inches up to several feet in diameter. When sawed 
in slabs, the strata show designs of the most wonder- 
ful color and variety; they resemble picture frames, 
fortifications, the grain of wood, bands or strips of the 
most variable alternation. Each piece shows a distinct- 
ly different design. The stone may be easily shaped to 
any form ana polished. It is softer than flint or quartz 
and considerably harder than the marble used in the 
arts. 
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The * Fool-Killer » and Its Inventor-Victim., 

Readers of the SclentTiIric AMERICAN will doubtless 
recall the illustrated articles published in these col- 
umns, describing a queer craft which its inventor, Pe- 
der Nissen, christened the ‘‘Fool-Killer,” with a fitness 
that was prophetic. Nissen started out in his craft on 
November 29 from Chicago to cross Lake Michigan. 
He was picked up thirty-six hours later dead—a victim 
of his own felicitously named invention. A hastily 
scrawled note conveyed the information that he had 
been suffocated to death. 

A few years ago Nissen went over Niagara Falls in 
a barrel. For months after that he boasted of his abil- 
ity to roll across Lake Michigan in a balloon-like ap- 
paratus inflatéd with air and propelled by the wind. 
He made the attempt last summer and failed. This 
second experiment proved fatal. 

The craft may be described as a canvas bag 30 feet 
long and 22 feet in diameter tapering to blunt ends 
which were provided with port holes. Within the bag 
a shaft extended longitudinally from which braces ra- 
diated to stiffen the bag and preserve its shape. Sus- 
pended from the shaft between the braces was a basket 
in which Nissen was wont to take his seat. The craft 
was steered by sliding the basket from one end of the 
shaft to the other. 

_ 9 -e -—______-- 
Experimental Electro-Chemistry. 

A Practical Series of Papers on Laboratory Practice 
in Electrochemistry, by N. Monroe Hopkins, M.Sc., 
Ph.D., Assistant Professor of Chemistry in the George 
Washington University, Washington, D. C., are appear- 
ing every two weeks in the ScIENTIFIC AMERICAN SUP- 
PLEMENT. 

The subject of electrochemistry is dealt with from 
the theoretical and practical standpoints, and the chem- 
ist as well as the electrician is taught the art of unit- 
ing chemistry and electricity in the modern and rap- 
idly-growing art of electrochemistry. 

Although a fair working knowledge of chemistry 
ang electricity must be presupposed in a series of arti- 
cles on this subject, all abstruse mathematics are 
avoided, and the subject throughout is treated in the 
clearest possible manner. 

Excellent illustrations accompany each article—illus- 
trations that. picture the apparatus and describe pro- 
cesses with clearness. 

$$ 

The North German Lloyd steamship “Lahn,” which 
was sold to Russia early in September, has been recon- 
structed and will serve as a captive balloon ship. Her 
mizzenmast has been unstepped to accommodate gas 
generators, and she has been fitted out with Wireless 
telegraph apparatus and powerful searchlights. 
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Massage Treatment for Consumption, 
To the Editor of the ScilenTIFIC AMERICAN: 

My communications on the subjects of “Immunity 
from Consumption” and the “Cause and Cure of Con- 
sumption,” published in the SclIENTIFIC AMERICAN, 
March 19 and May 21, 1904, respectively, have brought 
forth so many earnest inquiries for further informa- 
tion in regard to the treatment of this disease—espe- 
cially massage treatment—that I offer the following 
additional suggestions. 

I do not claim to be familiar with the medical side 
of the question, neither have I ever attempted to 
diagnose the condition of the disease in any patient, 
because such matters belong to the province of the ex- 
perienced physician. Such information as I have se- 
cured has been obtained by practical experience in 
giving several thousand massage or manipulating 
treatments to nervous invalids and tuberculous pa- 
tients, and carefully noting the effect of such treat- 
ments on the mental, nervous, and physical condition 
of each patient. Any treatment which will benefit 
a nervous invalid will prove equally beneficial to a 
tuberculous patient, because tuberculosis is made pos- 
sible only by a weakened or diseased condition of 
the nervous system. 

In addition to the breathing exercises and other 
suggestions, mentioned in my previous communica- 
tions, the proper kind of massage or manipulating 
ireatment will prove of great value to the patient. 

It is exceedingly difficult for me to write an under- 
standable description of massage treatments. There 
are many ways of giving such treatments, but I will 
describe only the most important. In brief, only the 
balls of the fingers, and the ball (or fieshy part) of 
the thumb should be used in massaging any part of 
the body. The touch should be very firm and even, 
and the movement should be in perfect rhythm, and 
very slow; no strokes should be given more rapidly 
than the normal pulse rate, in fact, the best results 
have been secured by giving strokes of less than one 
per second. Rapid strokes, given with a heavy pres- 
sure more rapid than the normal pulse rate, produce 
an abnormal pressure on the walls of the veins and 
arteries, and will cause additional congestion and 
consequent infiammation of any infiamed parts of 
the body; but the very firm, slow, and rhythmic 
strokes will produce no harm under any conditions. 
Heavy pressure should not be used directly on any 
part of the body which is sufficiently infiamed to be 
painful or sensitive to the touch. Treat around the 
part until the congestion is relieved and the soreness 
removed. 

An ideal massage treatment is one which will se- 
cure for the patient all the benefits to be derived from 
the old forms of treatment, without causing him any 
pain, or consequent nervous irritation, and without 
requiring him to use any physical strength to resist 
the pressure of the treatment, thus enabling him to 
remain in a perfectly relaxed condition during the 
entire treatment. This can be accomplished as fol- 
lows: When you are giving the treatment with one 
hana, the other hand should always be used to provide 
a counter pressure—no matter what part of the body 
is being treated—thus relieving the patient from 
physical strain. 

All massage manipulation should be made toward 
the heart. The treatment on the back should be 
given by the ball of the thumb, and it should be given 
the whole length of the spine, placing the left hand 
on the chest to provide a counter pressure, which will 
save the strength of the patient. In giving this spe- 
cial treatment, the pressure should usually be from 
the neck toward the end of the spine, the object being 
to relax any contracted muscles, and, at the same 
time, to stimulate and strengthen all nerves connected 
with the spine. Another very important treatment is 
given as follows: With the patient lying on his back, 
use the balls of the fingers only, and with a perfectly 
even, firm, and rhythmic pressure, massage the entire 
neck from the spine forward to the clavicle (collar 
bone), also from the base of the ear down the neck 
and under the jaw, the object being to stimulate and 
strengthen the pneumogastric and other nerves lead- 
ing from the brain and spine which supply the heart, 
lungs, stomach, and diaphragm with their motive 
power. This same form of treatment should be con- 
tinued all the way down the spine, the movements 
being given from the spine forward and over the sides 
of the patient. 

The external massage or kneading of the bowels 
should not be given under any circumstances, because 
such treatments are usually disagreeable and painful 
to the patient, frequently causing’ much harm, and in 
no case can they do much good, in fact, they are un- 
scientific and unnecessary. The question to be con- 
sidered is not, can the patient stand the pain or ner- 
vous irritation of such treatments, but can he afford 
the loss of nervous force caused by them? In treat- 
ing the arms and legs, all massage movements should 
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be made toward the body, in order to assist the venous 
circulation. It has hitherto been the practice to com- 
mence with the fingers or wrists, and make the strokes 
to the shoulders, although some masseurs give one 
stroke from the ends of the fingers to the wrist, and 
then from the wrist to the elbow, ana, again, from the 
elbow to the shoulder. I commence at the shoulder, 
gradually approaching the fingers; also from the thighs, 
gradually approaching the feet—making all strokes to- 
ward the body—thus trying to relieve the valvular or 
other obstructions in the veins or lymphatic vessels 
singly, in place of several of them at one stroke—which 
is impossible. 

There may be a @ifference in opinion about val- 
vular obstructions in the veins and lymphatic ves- 
sels, but I know, without a doubt, that this system of 
treating the limbs improves the circulation of the 
blood, not only more quickly and more effectively than 
the old way, but also without irritating the nerves of 
the patient—thus adding to his comfort and saving his 
nervous force. If the loss of nervous force makes tu- 
berculosis possible, and if an abundant supply of it will 
cure the disease, then it is of the utmost importance 
that we keep that idea in our minds continually, and 
make it our constant study how both to save and de- 
velop the nerve force in the tuberculous patient. 

From personal observation, I am fully convinced 
that the fundamental cause of tuberculosis, or any 
nervous affection, is the loss of nervous force through 
irritation of the mind resulting from mental or phy- 
sical causes; but the first injurious effect of such ir- 
ritation seems to be transmitted to the pneumogastric 
and other motor nerves, and is usually followed by a 
corresponding weakness of the lungs, heart, liver, and 
stomach; but when the roots or base of the pneumo- 
gastric and other nerves are stimulated and strength- 
ened by a proper massage treatment, they very quickly 
commence to recover their strength, and the weakness 
of the internal organs begins gradually to disappear. 
This rule, which applies to the lungs, heart, liver, and 
stomach, also applies to the bowels and all of the 
internal organs. If you can strengthen the nerve cen- 
ters and roots of the motor and other nerves which 
impart life and vigor to these organs, you will find 
that the unscientific massage treatments—by kneading, 
twisting, pinching, and slapping—can be abandoned. 

It is unnecessary for me to mention the necessity 
of having a proper diet, plenty of fresh air, and proper 
sanitary surroundings for the tuberculous patient, be- 
cause the medical profession, and especially the boards 
of health of this and other cities, have done splendid 
work and accomplished wonders in educating the 
people in regard to the importance of these require- 
ments. 

I do not pretend to claim that massage is the only 
treatment necessary to cure tuberculosis, and, as is 
well known, medical treatment alone cannot cure it; 
but I believe that the combination of these treat- 
ments, together with suitable diet, pure, dry air, 
proper environments, and sanitary surroundings—all 
under the guidance of the experienced physician—can 
completely master, in its early stages, a disease which 
has destroyed millions of lives in all parts of the world. 

Cyrus L. Tor.irr, 
Member of the National Association for the Study and 
Prevention of Tuberculosis. 
New York, November 24, 1904. 


Vacuum Tubes, 
To the Haitor of the Screntiric AMERICAN: 
The article under the above title by C. M. Broomall 
in your issue of November 26 recalls an observation 
made by the writer. One evening a few years ago, 


after having given an entertainment with Geissler, | 


Pliicker, and other vacuum tubes, it was observed that 
one of the long Geissler tubes, while lying on the table, 
with connecting wires removed, would light up with a 
beautiful glow characteristic of that tube, when the 
hand was moved quickly along its surface. Contact 
with the glass was not necessary to excite the luminos- 
ity, but simply a quick movement parallel with the 
axis of the tube. When the hand was allowed to come 
in contact with it, the glow was attracted to that side 
of the tube which was touched; and when the fingers 
were applied to the electrode terminals, the glow be- 
came much brighter for a second or longer, then gradu- 
ally died out. Even two hours after having been ex- 
cited by the static machine, this tube exhibited the 
glow, though quite feebly. The glow appeared to be 
excited by induction, and to depend upon a residual 
charge in the tube. 

Like the experiments of Mr. Broomall, this may be 
a common phenomenon, but many may not have ob- 
served it, and many would doubtless be pleased to see 
an explanation in your columns. W. H. Howarp. 

United States Patent Office, Washington, D. C., No- 
vember 29, 1904. 

+. Sy sees seadraem 

An &-foot steel chimney, 230 feet in height, has just 
been completed and will be erected in Mexico. This will 
be the highest steel chimney in America. 
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A Simple Photographic Method of Reproducing 
Pictures, 


BY CHARLES E. FAIRMAN. 

It often happens in the life of nearly everyone that 
for some purpose a copy of some picture, drawing or 
manuscript is desired, and the person may not be so 
fortunate as to own a camera, and may also be entirely 
ignorant of photographic manipulations. In this pro- 
cess but little is needed in the way of apparatus with 
the exception of a printing frame, and some of the 
simpler forms of printing paper such as _ blue-print 
paper, self-toning Aristo, or sepia or water developing 
platinum paper. These papers are inexpensive, and the 
directions contained with each package are so explicit 
that the novice can fully understand the manipulation 
required. 

The first requisite of all photographic printing is a 
negative of some kind. For the purposes of this pro- 
cess we select from our stock of pictures or manu- 
scripts or drawings the subject which we wish to re- 
produce, and by drawing the picture through a shallow 
dish filled with melted paraffine the picture is rendered 
translucent so that it ean be used in the printing 
frame, and from this a negative is made by placing a 
sheet of some one of the printing papers mentioned 
with the coated side in contact with the face side of 
the picture to be reproduced. 

With the printing paper printed and manipulated 
according to the instructions given with the paper, we 
will have as a result a negative on paper which shoul 
be treated with paraffine in the same manner as the 
original picture. This gives us a translucent paper 
negative from which any number of positive pictures 
may be printed. 

In preparing the original picture with paraffine, and 
also the resulting negative, it is important that as thin 
a coat of paraffine as can be secured should be left on 
the negative or picture. Thick coating is apt to result 
in the smearing of the surface when the negative is 
used in the printing frame, and the smears showing 
in the resulting print, add a far greater blemish than 
the original grain of the paper would give. 

The surplus paraffine may be removed by placing the 
picture or negative in the oven, suspended by a small 
clip. Sheets of blotting paper laid upon an asbestos 
plate at the bottom of the oven to receive the drip- 
pings from the negative should be used. The heat of 
the oven will cause the surplus paraffine to drip from 
the surface of the negative, leaving a much smoother 
surface than can be obtained by placing the negative 
between sheets of blotting paper and using a hot iron 
to remove the superfiuous coating. 

The uses to which this simple method of reproduc- 
tion can be applied are nearly as varied as the @iffer- 
ent kinds of drawings or pictures which are of com- 
mon use. 

Combinations of pictures and manuscript may be 
arranged by using a sheet of vegetable drawing paper 
as a base and arranging upon this the pictures and 
manuscript, using a little Canada balsam as an adhe- 
sive. From this combination a paper negative with 
the whole subject matter on one sheet is obtained, 
and the subsequent steps will readily suggest them- 
selves. 

For advanced photographic workers it is suggested 
that a much softer negative with a lack of sharp 
harsh contrasts can be secured by this method and 
for exhibition work it seems to offer possibilities not 
before recognized. 

By the use of rapid bromide of silver paper, prints 
may be made without the preliminary waxing as above 
mentioned. The thin sheet of sensitized paper may be 
laid upon the print to be reproduced with the sensi- 
tized side upward, and exposed in the usual way in the 
printing frame, for a second or two to subdued day 
light or co an artificial light. It is then removed from 
its frame and developed and fixed in the dark room. 
If the subject is a drawing white lines will be repro- 
duced with the figures and letters in the right position 
against a dark background. Manuscripts may be quick- 
ly copied in this way, where the writing is on one side 
of the sheet, quite perfectly and will show the textura 
of the paper, including any special water marks. 
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A discovery of great interest to bakers has been 
made by an English inventor, Mr. Pickering, whereby 
the making and baking of bread is considerably ex- 
pedited. Hitherto the dough has required from four 
to ten hours to leaven before it was ready. This is a 
serious disadvantage, for not only does it delay the 
manufacture of the bread, but owing to the dough 
being an excellent medium for the culture of bac- 
teria, the longer it remains unbaked, the more bacilli 
accumulate to help to sour the loaves. By the Pick- 
ering process the action of the yeast is expedited, and 
the dough is ready for baking in ninety minutes. A 
practical demonstration was recently carried out in a 
London bakery. After special treatment yeast was 
added to 28 pounds of flour, and dough made. Fifty- 
nine minutes after the flour was converted into dough, 
it had risen sufficiently to be sent to the oven. 
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THE RACIAL EXHIBIT AT THE ST, LOUIS FAIR. 

Several circumstances conspired to make the anthro- 
pological exhibit at St. Louis one of the most instructive 
of the whole Exposition. In the first place, the gov- 
ernment put up a commodious building in connection 
with the United States Indian industrial exhibit, and 
this formed the nucleus around which were gathered 
the various Indian tribes with their winter and sum- 
mer houses, built by themselves anf illustrative of the 
native dwellings before civilization brought its power- 
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ful modifying influences to bear upon their lives. The 
main building crowned the summit of a rounded and 
sloping hill. In front of it was a large parade ground, in 
which the most excellent Indian School band played, 
and where the various exercises of the school were held. 
Surrounding the parade ground on the threesides were 
the native dwellings above referred to, many of which 
were illustrated in our issue of September 24. 

The ground floor of the industrial school was devoted 
to an exhibit of arts and crafts of the native tribes. 
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On one side the Indians were shown in their native dress 
engaged in the manufacture of Indian articles of use 
and ornament. The processes shown were carried 
out exactly as they were before civilization had 
taught them new methods and placed new tools in 
their hands; while on the opposite side of the main 
central aisle, the children of the native tribes were 
shown, dressed in modern costume, handling modern 
tools, and engaged in modern manufacture. First in 
(Continued on page 414.) 


The United States Indian Industrial Exhibit. 


A Pawnee Chief 6 ft. 6 in. Tall and a Sioux Chief. 


THE INDIAN SCHOOL AND RACIAL EXHIBIT 


A Group of Patagonian “ Giants.” 


AT THE ST. LOUIS EXPOSITION. 
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THE USE OF ELECTRICITY IN DRIVING COAL-CONVEY- 
ING MACHINERY, 
BY FRANK ©. PERKINS. 

Electric power is now utilized in almost every de- 
partment of iron and steel plants in Europe as well 
as in America, giving excel- 
lent service and doing work 
of almost every description 
with greater economy than 
it was previously done by 
other methods. The accom- 
panying illustrations show 
some interesting features 
of the electric coal-convey- 
ing apparatus at the works 
or a large steel company sit- 
uated at Sparrow’s Point, 
Md. One of the largest set 
of coke ovens in the United 
States has been recently in- 
stalled at this plant for sup- 
plying the necessary coke 
for the furnaces. This cok- 
ing plant has a capacity of 
ten million cubic feet of 
gas per day of twenty-four 
hours, and the coal is 
handled at the rate of over 
two hundred tons per hour. 
The elevators require the 
greatest power, or about 35 
horse-power, and the crush- 
ers somewhat less, about 
33 horse-power, while con- 
veyors serving the storage 
bins take about 12  horse- 
power. The two conveyors 
take about 25 horse-power, 
and about 11 horse-power 
for loading the two recipro- 
cating feeders. The total cost of operating this entire 
plant has been determined to be somewhat less than 
two cents per ton of fuel used. The accompanying 
illustrations give a general view of the 200-coke-oven 
plant at Sparrow’s Point; the inclined suspended light 
conveyors, which deliver coal to the disintegrators, 
and the overhead horizontal runs of gravity discharge 
elevators, from which coal is spouted to the belt con- 


Two-way Chutes from Conveyors to Disintegrators are made 
with Screen Bars Through Which the Fine Coal 
Passes Birectly to Elevators. 
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veyor, are noted in detail, while another view shows 
the two-way chutes from conveyors to disintegrators, 
which are made with screens through which the fine 
coal passes directly to the elevators. 

One of the four steel-track hoppers is also shown, 


fitted with a reciprocating feeder, which transfers the 
coal to the inclined suspended light conveyor; and we 
also show the chute for heavy gravity discharge 
elevators to the belt conveyor. The 30-inch dis- 
tributing belt conveyor is one of the most inter- 
esting features of the entire plant. It is of suf- 
ficient capacity to transport the coal from both eleva- 
tors simultaneously, and it fills the bins by means of 


Thirty-inch BDistrieuting Belt 
Conveyor. 
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a reversible automatic belt tripper, the belt being 
made of woven cotton, which has been found to be 
very durable. The lower run of gravity discharge re- 


ceives the coal from the screen bars and d@isintegra- 
tors. 


A combDound-wound motor of 80 horsepower 
capacity, and operating 
at 500 revolutions per min- 
ute, is utilized for hoist- 
ing over the surface of 
the fuel pile, and the over- 
head trolley for moving the 
reloading bucket is driven 
by a series motor of 50- 
horse-power capacity and 
the same speed of operation 
as the above-mentioned 
motor. 

A series-parallel controller 
is employed for manipulat- 
ing two 30-horse-power mo- 
tors, which produce the 
traverse motion of the 
swing bridge used for trim- 
ming the storage pile. The 
shakers, which receive the 
coal from the cars and pass 
it into the feeding hoppers, 
are riven by inclosed 
5-horse-power motors, while 
the conveyors running be- 
tween the hoppers and the 
crushers are operated by a 
motor of 25-horse-power ca- 
pacity, and 50-horse-power 
compound-wound open-type 
motors are used for supply- 
ing power to the crushers. 

Railway motors of 25 
horse-power are employed 
with overhead trolleys to 
haul the cars serving the ovens to and fro upon the 
elevated track, the contents of the cars being dumped 
into the coke ovens by gravity. The endless belt, above 
referred to, is handled by a 25-horse-power motor, and a 
40-horse-power motor of the open type is used for rais- 
ing each bucket elevator which connects the crushers 
with the bin-feeding belt. 

About 1,600 tons of coal is required each day for 


Overheel Horizontal Runs of Gravity Bischarge Elevators from which Coal 
is Spouted to Belt Conveyor. 
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and Disintegrators, 


Run of Gravity Discharge Elevator Which Receives Coal from Screen Bara 


Chute for Heavy Gravity Discharge Elevators to Belt 


Conveyor. 


Reversible Automatic Belt Tripper. 
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the four batteries of ovens when all are 1m operation; 
and in order to supply the coal as required, there are 
two 1,000-ton elevated bins provided, and a storage of 
50,000 tons, while the coal is all handled automatically, 
the conveying machinery all being operated by electric 
power. The fact that the power cost for this work is 
only a trifle over one cent per ton, not including the 
manual labor, is ample proof that the electrical system 
of driving coal-handling machinery is most economical, 
while the system has shown itself to be more conven- 
ient and satisfactory in every way than any method 
not employing electric power, for doing this class of 
work. 
an er eee 
Anomalies of Ocean Travel, 

There have been a number of anomalies this year 
in the British shipping trade, and one of these is as 
to emigration and the return of saloon passengers 
from Europe to the United States. When the cheap 
rates were established it was the expectation, shared 
in on both sides of the Atlantic, that there would be 
a tremendous rush of emigrants from the start, and 
that these emigrants would be of the lowest and most 
undesirable character. The facts are that the rush did 
not take place until late in the season, and the indica- 
tions are that the total number for this year wil] be 
less than for last year (which, however, was an extra- 
ordinary year), and the character of the emigrants has 
not materially changed, nor their status appreciably 
lowered. For about six weeks the saloon accommoda- 
tion of all the liners leaving Liverpool (and the same 
is true as to other British ports, and also the Conti- 
nental ports) has been unusually crowded. The prin- 
cipal reason for this is that American tourists delayed 
their departure for home until late in the season. 
cbiefly because the weather over here was very fine all 
through the summer anda early fall. 

There are two developments of the ocean passenger 
traffic, both steerage and _ saloon, 
which have not attracted much atten- 
tion heretofore, and yet which are 
getting to be important features in 
the business. The first is the in- 
creasing number of citizens of the 
United States, by adoption, who come 
over to visit their native land and 
stay for a season and then return. 
This has always been the custom of 
the Scandinavian peoples, but it is 
also getting to be a growing one 
among emigrants from the British 
Islands. The second development is 
the increasing number of British 
people, and Europeans generally, who 
go to the United States, not with any 
intention of settling, but simply as 
tourists. It is a common mistake 
of Americans to suppose that the 
British - people do not travel. As a 
matter of fact, they are great trav- 
elers, but the habit has been ito take 
their holidays either in their own 
country or on the Continent. For- 
merly they seldom thought of going 
io the United States simply for a holiday, but there 
is a marked change in this regard. Still, on an At- 
lantic liner, the vast majority of the saloon passen- 
gers are Americans ana the great majority of the steer- 
age passengers leaving this side are original emigrants. 

a 
An Insect Pest. 

One of the most terrible of insect pests appears to 
be the minute black fly of the Mississippi Valley, says 
the writer of Zoological Notes in Knowledge, common- 
ly known as the buffalo-gnat, from a fancied resem- 
blance in outline to the buffalo, or bison. The buffalo- 
gnat chiefly attacks the larger kinds of live stock, al- 
though it will occasionally bite, and even kill, human 
beings. In the year 1874 it is stated that in a single 
county in Tennessee these insects killed stock to the 
value of $500,000; while within a single week one 
parish in Louisiana lost 3,200 head of live stock. 
Horses and mules, during such visitations, are killed 
while working, or before they can be got under cover 
when grazing; while in some of the cities on the Mis- 
sissippi the running of tramcars has been rendered im- 


possible. 
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Among the new things to be placed in houses of the 
more imposing character is a combined garbage cre- 
matory and water heater. This is in the shape of a 
small, round stove with a coil of pipe placed in the up- 
per part, and through this a circulation of water is 
maintained in connection with the regular water sup- 
ply. A coal fire is kept in the lower portion of the 
apparatus, and any garbage to be burned is thrown in 
the top and falls upon the coil of water pipe. The 
garbage to a certain extent takes the place of fuel and 
is consumed as such. The moisture of the garbage is 
driven out by the heat of the coal fire and the residue 
then burns in the same manner as the fuel and gives 
out considerable heat. 
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THE RACIAL EXHIBIT AT THE ST. LOUIS FAIR. 
(Continued from page 412.) 
order were the Arapahoes of old Algonquin stock, en- 
gaged in the manufacture of curious symbolic and 
beaded buckskin articles. In the next inclosure were 
some Navajo Indians from the Navajo reservation. 
These were famous blanket weavers, workers in silver 
and turquoise, and they were seen engaged in the weav- 
ing of blankets. Then there was a group of Apache 
women busy at basket weaving; next some Sioux, 
skilled decorative artists in buckskin work. On the 
opposite side of the room to these was the exhibit of 
the Lawrence Industrial Training School. First there 
were some students undergoing manual training and 
Jearning mechanical drawing; beyond were others en- 
gaged in wagon making. Then, in another section, was 
a complete blacksmith shop, following that a print- 
ing outfit in which a daily paper was printed for 
distribution among visitors. This paper was the jour- 
nal of the Chilocco Indian Agricultural School, and was 
published at the school in the interests of the Indian 
service. Proceeding further down the first floor of 
the building, on the right, was another group of 
Navajos engaged in blanket weaving; then a group of 
Maricopa Indians from Arizona making most exquisite 
baskets and pottery work, then some Pomo Indians, re- 
nownea also for their exquisite basket work. Follow- 
ing them another group of Pomo Indians, makers of 
stone and shell wampum (money), stone tools, musical 
instruments, etc., while last and most instructive of 
all was a room shown by the Chilocco Agricultural 
School, in which was found a display of native grasses 
and a model of an educated Indian’s farm, with its 
irrigation ditches and the various crops set out as they 
would be under actual conditions, while at the back 
of this model was shown the old Indian home or tepee, 
set up among the hills near a creek. Under the old 
native life the Indian went to the water in the hills; 
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under the new he brings down the water by irrigation 
to himself in the plains. Opposite these displays was a 
set of inclosures representing the work of the Chilocco 
Indian Agricultural School. First there was a laundry 
in which the Indian girls were shown at work with the 
latest modern laundry appliances; then a kitchen where 
they were seen engaged in thoroughly up-to-date cook- 
ing, and lastly, there was a very dainty dining room set 
out with its china ana glass, the table and furniture 
of which were made by the Chilocco Indians. 

After a stroll through the Indian school and among 
the native tribes surrounding the parade ground, one 
was pretty thoroughly saturated with the atmosphere 
of Indian native an@ civilized life, and it must be con- 
fessed that in passing on around the brow of the hili 
to investigate other tribal exhibits, one was impressed 
with the fact that the North American Indian, particu- 
larly such splendid fellows as the Sioux, are greatly 
superior to the average savage tribes of the world, at 
least so far as they are represented at St. Louis. This 
is particularly true of the first native tribe encoun- 
tered after the Indian reservation had been left behind, 
namely, an exhibit of the pygmies, a black race from 
the Congo Free State. These diminutive specimens of 
humanity are intellectually far below the average 
American Indian. Their faces are coarse, features 
brutal, and evidence an intelligence of an extremely 
low order, while of the dignity which sits so splendidly 
upon the Indian as we know him, there is absolutely 
not a trace. Three tribes were represented, the Badin- 
gas, Batros, and the Bacoubas. One of the pygmies, 
Otto Bang, twenty-seven years old, looked, because of 
his small and attenuated stature and beardless face, 
more like a boy of sixteen or eighteen years. Yet he 
is a father of two children, and for the visitor who was 
on the lookout for sensations, he must have possessed 
rare interest, for the reason that his teeth have been 
filed to sharp points and have done duty in many 2a 
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cannibal meal, The average stature of these people is 
about four feet. Their native houses are made of a 
framework of flexible bamboo, covered with palm leaf. 

Beyond the pygmies was the hut of a group of Pata- 
gonian “giants” so called. Although the specimens of 
these people at the fair were some of them of fair 
height, they would not by any means pass for giants 
in America. How the Patagonian race acquired their 
reputation for giant stature is difficult to explain, ex- 
cept on the hypothesis that the white races of many 
centuries ago were smaller of stature than they 
are to-day, and that when the early navigators first 
saw the Patagonians on their voyages around Cape 
Horn, they appeared as giants compared to themselves. 
This suggestion is borne out by the fact that the armor 
of that day is most of it very small for the average. 
European or American of to-day. In fact, the typical 
football player of a college team would have to insti- 
tute quite a lengthy search in an armory collection to 
find a suit that he could wear with comfort. 

For many reasons the exhibit of the hairy Ainus, 
the aborigines of Japan, was interesting to the average 
visitor to the fair. This was the first time that these 
strange people have been represented in America. 
They come from the far north of Japan, where they 
engage chiefly in hunting and fishing. Inquiry among 
the Japanese revealed the fact that even to them the 
Ainus are a strange race whose beginnings are lost in 
the obscurity of earlier times. Like so many of the 
races that were included in this most fascinating ex- 
hibit, the Ainus are a very kindly, peaceable, and gentle 
people, far removed from the typical bloodthirsty sav- 
age of childhood’s imagination and of much of the 
juvenile literature of adventure and travel. 

——___—— +> > 
Improvements Needed in Torpedoes. 

Owing to the success that has attended its utiliza- 
tion in the Russo-Japanese war, the torpedo is claim- 
ing greater attention from the vari- 
ous naval powers than formerly. Es- 
pecially is this noticeable in con- 
nection with the British Admiralty. 
Although the torpedo has proved so 
deadly, there are two improvements 
which are urgent: the greater range 
of the weapon, and greater accelera- 
tion in firing rapidly from the tube. 
The British authorities are carrying 
out tests with a torpedo 18 inches in 
diameter, but with an _ increased 
range of 1,300 yards, so that it can 
be effective at 3,300 yards. This in- 
crease is deemed to be imperative, 
not only to augment the destructive- 
ness of the weapon, but to enable it 
to be effective at a range exceeding 
that of the small quick-firing arms 
on the vessels. Owing to the rapid- 
ity of the fire of these light weapons, 
great danger attends the approach 
of the torpedo boat to the range at 
which the torpedo is effective, and 
the risk attending the operation is 
considered to be too great to com- 
pensate for the chance of the torpedo’s accomplishing its 
purpose. But there is a much more important point 
in course of development. The present speed of firing 
torpedoes is far too slow. It is contended that what 
is required is a lighter rapid-firing mechanism than 
is now employed. Such an improvement would enable 
the torpedo to be launched from a smaller type of 
vessel than thetorpedo boat, thereby offering a smaller 
target to the quick-firing guns on the hostile vessel. 
By increasing the rapidity of fire of the torpedo, its 
effectiveness could be considerably enhanced, as a far 
greater number of weapons could be discharged before 
the fire from the hostile guns became so withering as 
to compel the retreat of the torpedo craft than is now 
possible with the existing discharging gear. 


Winds and the Temperature. 

In an article on the “Temperature of the Air,” which 
Mr. William Marriott, secretary of the Royal Meteoro- 
logical Society, contributes to Knowledge as the first of 
a series on “Practical Meteorology,’ is a summary of 
the effects of the prevailing winds of Great Britain on 
the temperature: 

N. winds depress the temperature throughout the 
year. 

N.E. winds do the same, except in summer, when 
their effect is small. 

E. winds lower the temperature very much in winter, 
and generally raise it in summer. 

S.E. winds do nearly the same, but less markedly in 
winter. 

S. winds raise the temperature much in winter, but 
searcely affect it in summer. 

S.W. winds do nearly the same. 

W. winds decidedly raise the temperature in winter, 
and lower it in summer. 

N.W. winds lower the temperature generally, but 
most in summer, 
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THE ROMAN GALLEYS DISCOVERED IN LAKE NEM). 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The remains of two Roman vessels of unusual size, 
sunk in Lake Nemi, have been recently brought to 
light, with the result that much has been added to 
our knowledge of ancient shipbuilding. Most of the 
remains have been acquired by the Metropolitan Mu- 
seum of Art of New York and will be shortly 
placed on exhibition. Lake Nemi, which lies in 
the Alban hills to the south of Rome, is a small, 
beautiful sheet of water a few miles in circum- 
ference, filling a basin formed by an extinct 
crater. From the clearness and smoothness of 
its water, it was known in ancient times as the 
Mirror of Diana. Around it were temples and 
many handsome villas, rendering it one of the 
most charming sites in the neighborhood of 
Rome. That a large ship belonging to one of 
the Roman emperors was sunk in the lake, was 
a matter of local tradition. Cardinal Colonna 
in the fifteenth century and others after him 
succeeded in bringing up a few fragments of a 
ship. Nothing very satisfactory was done, how- 
ever, until the Italian government had the pres- 
ent researches made by Sig. Borghi and Vittorio 
Malfatti. Experienced divers were employed to 
explore the bottom. Two large vesselS were 
found, one lying near the shore and a second 
farther out. Both are nearly buried in the 
sand. The larger vessel must measure 230 feet 
long and 80 feet center, and the smaller one 200 
by 65 feet. Owing to their great size, larger 
than the usual war galleys, and their exceptional 
width, they were no doubt used by one of the 
emperors, perhaps Caligula, as pleasure barges. 

Among the pieces which have been brought up so far 
are a large cylindrical cap of bronze which carries a 
lion’s head (Fig. 1). The whole is cast in one piece, 
and beautifully worked. This is one of the largest 
pieces; its height is 12 inches and exterior diameter 
17 inches. The lion holds a movable bronze ring in 
its teeth. The piece formed the top of a wood column, 
proved by the timber still attached to it. It seems to 
have been used to hold a rope. The cap 
was no doubt forced on to the end of the 
column, there being no trace of nail holes. 
This specimen has the highest artistic 
value of any which have been found as yet. 
Another bronze piece appearing to the ex- 
treme right of Fig. 1 was placed on the 
end of a beam. It has the form of a 
rectangular cap or box. On the outer side 
is mounted a wolf’s head which is some- 
what larger than natural size. The head 
holds a large ring in its teeth. This piece 
is of considerable size and measures over 
four feet in total length. Like the former, 
it shows no trace of nail holes. Another 
piece of similar dimensions, appearing to the 
extreme left of Fig. 1, simulates a hyena’s 
head holding a ring. These two pieces were 
no doubt placed at the two ends of corres- 
ponding beams. Another pair, shown in 
Fig. 2, have lion’s heads mounted on them 
and must have been symmetrically placed. 
A piece of remarkable execution is a Medu- 
sa’s head (Figs. 1 and 2) mounted upon a 
cap. With the exception of the piece which 
forms the head of the column, the others 
all have a rectangular box form with about 
0.7 inch metal. The ornamental casting 
was soldered on to the front. The caps 
have a somewhat tapering shape, so that 
they could be easily fitted on. All the 
heads are of fine workmanship, and must 
be ascribed to the first century of the 
Roman empire. 

Another fragment of a different kind is 
a rectangular bronze grating (Fig. 1) with 
the two side bars which held it in place. 
The bars have projections on the ends so 
that they could fit into beams or metal 
pieces. The grating was no doubt placed 
horizontally, and held in place by its own 
weight; there are no holes. Pieces of lead 
pipe in sections about three feet long were 
also found. These bear the inscription 
C. CAESARIS. AUG. GERMANICI, which is the 
name of Caligula, and the vessels must 
therefore be assigned to his reign or from 
37 to 41 A. D. A great number of tiles 
about two feet square were brought up. 
These no doubt formed a pavement for the 
deck. Quantities of colored strips and 
different shaped pieces of a vitreous ma- 
terial form part of the collection, together with disks 
of serpentine and porphyry, which no doubt formed a 
brilliant mosaic floor. The second vessel yielded great 
quantities of timbers and a few objects. One of these 
has the form of a bronze cap (Fig. 1) for the end of 
a beam, carrying a hand which the Roman vessels 
bore as a talisman. The pieces which have keen 
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prought up, together with the explorations made by the 
divers under water, give us a great deal of information 
as to the details of construction of the two vessels, 
even if we are not able to reconstruct them entirely 
at the present time. As to the kind of wood which 


was used, some of it is soft, and the other is harder 
The soft wood, which was em- 


and more resinous. 


Vessel A 20065 Ft. 
L 280% 80%. 


Fig. 3.—Details Showing the Method of Securing the 
Planking of the Lake Nemi Galleys. 


ployed mainly for the sheathing and the deck plank- 
ing, is white pine (Abies pectinate) and was no doubt 
procured on the spot, for splendid trees still grow in 
the region. The harder wood is either the red pine 
(Abies excelsa) or the larix, it is not certain which, 
seeing that the wood is greatly decomposed by the 
water. The harder wood is used mainly for the beams 
forming the framework. The pins for holding the 
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Fig. 1.—The Augural Hand Alivays Carried by the Roman Navigators 


as a Talisman. 


Fig. 2.Bronze Ornaments for Masts and Anchors Found in Lake Nemi. 
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planking are of oak. The construction of the sheath- 
ing of the vessels is quite out of the ordinary. It is 
formed of planks placed edge to edge and joined by 
wedges. The planks swell and the edges thus form a 
tight joint. Another special feature is that the planks 
are also held together by long copper nails placed at 
intervals of 4 or 5 feet. The nails pass clear through 
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one plank down to the next one. The succeeding nail 
is driven through the second plank to the third, and 
so on. The planks themselves were held to the beams 
of the framework by shorter copper nails passing 
through them. The outside of the boat was first coated 
with a layer of hard plastering, over which was laid 
a woven fabric. Upon this came a sheathing of lead 
plates which were held on by flat-headed copper 
nails about 2 inches long. The use of the lead 
is not quite clear, as it does not afford a water- 
tight joint and the absence of organisms in the 
lake does not seem to justify such a protection. 
Some of the tissue still remains. It is formed 
of wool and has now taken a dark brown color; 
the fibers can still be distinguished. 

The different beams of the framework are 
formed sometimes of a single piece and in other 
cases of two superposed pieces nailed together. 
The section in the latter case is as high as 10 
by 15 inches. To form a long beam, two pieces 
are often placed together with a parallel joint 
which is fastened by three large copper nails. 
Upon some of the main beams are found the at- 
tachment points for cross beams at intervals of 
12 feet or more. In one piece we clearly see the 
construction of the deck flooring. It is formed 
of planks which are fastened on the beam by 
two nails. We also find the method of joining 
the planks by clavettes, which run in two rows 
alongside the beam. Aiong the top of the plank- 
ing runs a shallow groove into which no doubt 
fitted an upright partition. The different parts 
of the vessel are fitted together in two different 
ways, either by nails or by clavettes, which are 
held by oak pins. The nails are mostly of cop- 
per (only one of iron was found) and of these great 
numbers have been brought up anda in all dimensions 
ranging from 20 inches down to 1 inch for the lead 
plating. The section of the largest nails is nearly one 
inch on a side. They still bear the hammer marks 
on the heads. The larger nails must have been made 
by forging, while the smallest ones were undoubtedly 
formed by stamping, as in our day. One very peculiar 
feature deserves mention. On dadriving in 
the nails they often encountered an ob- 
stacle, such as a knot in the wood, and in 
many cases they curved around many 
times in the form of a spiral. Some speci- 
mens were found with the ends wound 
around in five or six turns. 

In the project which he submitted lately 
to the Italian government, Sig. Malfatti 
proposes several different methods for re- 
covering the entire remains of the vessels. 
He considers that the best plan would be to 
drain off the lake and so obtain a ready 
access to them. The remains are badly 
damaged, but the larger vessel is best 
preserved. 

TO 10 

A curious development of cinematography 
is to be undertaken by a London firm. The 
North German Lloyd Steamship Company 
have made arrangement for a complete bio- 
scope record of every phase of life, both 
recreation and work, upon a transatlantic 
liner. The vessel “Kaiser Wilhelm II.” 
has been selected for the purpose. One 
of the most d@iffiailt phases of the work 
will be the photographing of the operations 
in the engine room and stokeholds, owing 
to the indifferent lighting facilities. For 
the illumination purposes, however, special 
electric arc lamps of high candle power 
will be installed for the occasion, while 
a special lens, the largest and most power- 
ful that has ever been designated for cinc- 
matograph work, will be employed. This 
lens has a diameter of 314 inches by 6 
inches in length, as compared with % inch 
and % inch, the respective diameter and 
length of the ordinary type of lens used 
for this work. The power of the lens will 
be sixteen times as great as the usual cine- 
matograph lens. The pictures will be 
taken at the rate of sixteen per second, al- 
lowing an exposure of 1-35 second. Two 
men will be required for the operation, one 
for the regulation of the focus, and the 
manipulation of the films, while the other 
will control the rotating mechanism of the 
camera. The total cost of this enterprise 
will be between $6,000 and $7,500. 

++ _______. 

For protecting the steel used in the con- 
struction of the new coal storage and handling plant 
at the New York navy yard, the government engineers 
required that all the structural steel work be given a 
coat of the best red lead before leaving the shop, all 
contact surfaces an extra coat. before assembling, and 
after erection two coats of dark green graphite 
paint. 
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PARLOR BOWLING ALLEY, 
There is always a demand for a good “parlor” game 
and inventors have found it quite profitable to modify 
many of the popular outdoor sports and so arrange 
them that they could be played in the sitting room. 
An inventor has recently thus modified the game 
of bowling or nine pins. Bowling cannot be called an 
outdoor sport, yet it is not a parlor game, because it 
requires a specially built and expensive bowling alley. 
To play the ‘parlor’ game, a miniature bowling alley 
has been provided which may be folded up into small 
compass and stored away without taking up much 
room. In use the miniature alley may be placed on 
any kind of a table. It comprises at one end a device 
for projecting or shooting the balls at the pins which 
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are arranged at the other end. The usual dead runs 
are provided at the side of the alley; but bloclcs are sup- 
plied with the apparatus for filling up these dead runs, 
to make a solid alley such as is used in playing the 
German game of nine pins. The shooting device con- 
sists of a casing, open at the front end and fitted with 
a piston. The piston rod projects through the rear wall 
of the casing. In operation the piston is drawn back 
and a ball is fitted into the shallow groove formed in 
the face of the piston. On releasing the piston it 
is thrown forward by action of the coil spring in the 
casing, shooting the ball against the pins. Provision is 
made for aiming the ball wherever desired. The piston 
casing is formed with lugs at top and bottom, which 
are received in grooves cut in two bars extending trans- 
versely across the board. This permits the shooting 
device to be moved laterally to any desired position 
and it may also be swung on the lugs as pivots to any 
desired angle. Mr. Robert E. Phillip, of 1709 Pacific 
Avenue, Spokano, Washington, has just procured a 
patent on this miniature bowling alley. 
ke 
IMPROVED EXERCISING MACHINE, 

A simple but very useful improvement in exercising 
machines is shown in the accompanying engraving. 
The machine, which is in the nature of parallel bars, 
is so constructed that only two standards are employed, 
firmly supported at their lower ends. Hand grips are 
provided at the upper ends of the standards. The hand 
grips are so constructed that they may be turned in 
the standards at the will of the exerciser while exer- 
cising on the machine, or they may be removed from 
the standard when not required. At the same time 
the construction is such that when they are subjected 
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to a direct downward pressure they will remain as sta- 
tionary as though fixed in the standards. 

The machine comprises an H-shaped base formed of 
two parallel side bars and a cross bar. The lower 
threaded ends of the two standards pass through the 
cross bar and the side bars at their points of intersec- 
tion, and are provided with nuts, whereby not only are 
the standards secured to the base, but the members 
of the base aiso are firmly bolted together. The hand 
grips are each formed of flat spring metal bent to a 
triangular shape with two projecting legs which are 
fitted into the open upper end of the standard. It will 
be evident that by this arrangement the hand grips 
may be readily removed and, when in use, can readily 
be turned in their standards. This freedom of action 
permits all the movements practised upon the ordi- 
nary parallel bar to be carried out and also a num- 
ber of movements impossible on the fixed parallel bars. 
We also show in one of our views another improve- 
ment consisting of an adjustable standard whereby 
the machine may be adjusted vertically within pre- 
scribed limits by turning a sleeve which is secured 
to the upper section of the standard and threaded onto 
the lower section. The inventor of 
this exercising machine is Mr. Fread- 
erick Bitter, of New York city, south- 
west corner of 32d Street and Third 


Avenue. 
a 
The electric fan has been a god- 
send in more ways than one. In the 
summer months it has been the 


means of making more tolerable the 
positions of the men compelled to 
labor in corners and portions of the 
office and shop remote from the little 
air which might find its way into the 
windows of the place. Besides this it 


has been the means of equalizing, in a very 
great measure, the demands made upon the power 
companies. These fans create a very considerable 


drain on the product of these companies at a time 
when there is almost no demana for current for light- 
ing purposes, with the result that the electric generat- 
ing concerns have found it quite profitable to encourage 
their manufacture and use. With this in view almost 
all of the companies in the larger cities keep a number 
of the fans on hana for rental to their patrons. The 
latest thing in this line is a tiny construction, which 
fits in the socket designed for a lamp. This fan is of 
such simple construction that it costs but little, and is 
said to be quite effective in scattering the air. With 
the use of a plug and cord it can be placed wherever 
desired. It is said to consume only eleven watts, or 
five of them may be operated with the same consump- 
tion of energy as an ordinary 16-candle-power lamp. 
It is built only for 110 volts, direct current. The fan 
has an 8-inch sweep, and the blades have a speed of 
1,600 revolutions per minute. 
+0 


SHEET METAL VEHICLE WHEEL. 

The accompanying engraving pictures a vehicle wheel 
which is made of sheet metal almost entirely. The 
construction, however, is such as to produce a very 
strong, shapely wheel which may be used either on a 
light or a heavy vehicle. The wheel is also so ar- 
ranged that when in motion it will automatically lubri- 
cate the axle-spindle. The hub of the wheel which has 
the usual external form, is maée hollow to receive 
the box bearing which, in turn, receives and rotatably 
supports the axle spindle. The space formed between 
the shell of the hub and the box bearing provides a 
suitable oil chamber for lubrication of the spindle. The 
oil passes through a perforation in the wall of the 
box which may be opened or closed to any extent 
by means of set-screw threaded through the shell of 
the hub. On the exterior of the hub two parallel radial 
flanges are formed to which the spokes are secured. 
The spokes are made of sheet metal bent to the form 
of channels of U-shaped cross-section. The flanges on 
the hub are formed to fit the spokes and consequently 
consist of series of semi-circular or U-shaped abut- 
ments. A pair of clamping rings serve to hold the 
spokes against these abutments. These rings are 
formed with radial flanges shaped to correspond with 
the abutment flanges to which they are riveted at in- 


tervals. At their upper ends the spokes are riveted 
to a U-shaped wheel-rim formed of sheet metal. The 
rim is braced at intervals by shouldered rivets. The 


method of joining the ends of the wheel rim is shown 
in Fig. 3, and consists in riveting the ends to a coupling 
sleeve inserted in the rim. 

In assembling the wheel the coupling sleeve is 
riveted to one end, but is free to slide in the other. 
After the tire is shrunk on and the rim thereby com- 
pressed to the proper degree, the other end is riveted 
to the coupling sleeve. Fig. 2 shows a double or rein- 
forced rim which is used for extra heavy work. Mr. 
John Lefler, of San Bernardino, Cal. (Box 223), is the 
inventor of this Sheet-metal vehicle wheel. 
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MILKING MACHINE, 

A rather novel machine for milking cows has recent- 
ly been invented by Mr. Victor O. Johnson, of Pawnee, 
Oklahoma Territory. This machine is arranged to 
copy as nearly as possible the action of the hand when 
milking. A brace of four squeezers is provided, 
each resting in a box and all the boxes secured on a 
common frame but in such manner that they can easily 
be adjusted to any cow. Each squeezer consists of two 
flat spring metal plates connected at the bottom by a 
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U-shaped spring piece and each formed at the upper 
end with an inwardly-projecting U-shaped bend. These 
bends are, in operation, adapted to compress the teat 
at its upper portion to prevent the milk flowing back 
into the udder while the squeezer plates are moved 
together. The squeezer plates are provided with a 
rubber covering formed with ribs at the sides and thus 
producing channels corresponding somewhat to the 
form of the teat. The squeezers are operated by com- 
pressed air, the outer plate of each squeezer being con- 
nected to a piston operating in a small cylinder at- 
tached to the box of that squeezer. The plates at each 
side are formed with pins which project through curved 
slots in the side walls of the box and are secured to 
intermeshing segment gears mounted on the box. 
These segment gears cause the inner plate to move 
toward the outer plate when the latter is moved in- 
ward by the piston, and the pins coact with the curved 
slots to move the squeezer first upward and then down- 
ward while the squeezer plates are still advancing 
toward each other, thus copying very closely the action 
of the hand when milking. 
<A A es, 
Wrief Notes Concerning Patents, 

The collapsible lifeboat invented by Capt. Valdemar 
Engelhardt, a Danish sea captiin, and which has al- 
ready been the subject of a brief description in these 
columns, has recently received the official indorsement 
of the Board of Supervising Inspectors of Steam Ves- 
sels of the United States. This places this craft on 
the list of those which are recognized and approved for 
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use on passenger-carrying vessels. The tests made for 
the government officials were very severe. The craft 
was first rowed up the East River for a considerable 
distance to try her speed, and then after this was 
found to be entirely satisfactory, twenty-five men were 
crowded onto her, and although the boat made use of 
on this occasion was only twenty feet long, she car- 
ried this unusual burden easily. The men were crowda- 
ed to one side in an endeavor to upset her, but without 
success. Her cargo was then increased by the addition 
of 4,900 pounds of stone, which seemed to have very 
little perceptible effect. The compactness of this life- 
boat is another remarkable feature. It is said that 
four of them can be nested in the space which is 
usually occupied by one boat. 

Some of the European governments, which have at 
hand the means of making alcohol in large quantities 
at small cost, have undertaken to encourage the manu- 
facture of spirits. The Emperor of Germany, for in- 
stance, has given the matter some considerable per: 
sonal attention, and has offered prizes for efficient de 
signs of engines and lighting apparatus making use of 
alcohol. The result has been that great strides have 
been made, and the new devices are used to quite a 
large extent. The same thing has been done to a 
minor degree by the Russians, but it has been discov- 
ered to be a lamentable fact that, as the manufacture of 
alcohol increased, the amount consumed as a beverage 
also grew lamentably larger and larger. The alcohol 
babit has taken such a hold on the Russians, that re- 
cently the Imperial Minister of Finance offered a 
prize of 50,000 rubles, which is equal to $25,750, for 
the discovery of some means by which the alcohol 
would be rendered so distasteful, that it could not be 
consumed in this manner. Pamphlets giving the con- 
ditions of the award have been distributed among the 
Russian consuls in the various countries of the world, 
and it is hoped to stir up a universal interest in the 
contest. 


The Parisian scientist and inventor George F. Joubert 
has recently announced a discovery which will do much 
toward making the submarine boat a practicality. This 
is a means of renewing the air of the interior after the 
craft has gone below the surface of the water. This is 
done by the use of a substance called “oxylith,” pro- 
duced electrolytically, which has the power of giving 
off almost pure oxygen, when pieces of it are dropped 
into a quantity of water, in much the same manner as 
carbide of calcium acts under similar circumstances. 
A plant for the manufacture of the new product has 
been erected in the Isére district of France, where there 
is an abundance of water power. While there are many 
uses for a commodity of this character, its most prom- 
ising field seems to be that referred to above, and in 
this connection it is said that it makes available the 
use of gasoline engines for propelling the boat even 
when entirely submerged. It is well known that gaso- 
line offers the most economical and convenient fuel, 
but is only partially available for use on board these 
boats, because of the fumes which are given off; but 
with the use of “oxylith,” this can be overcome, and 
the usual battery installation found necessary on these 
eraft for driving while running below the surface can 
be dispensed with. The Joubert process has been fully 
described in these columns. 


Quite a pretentious factory has been built at Knox- 
ville, Tenn., for the purpose of engaging in the manu- 
facture of several devices, which are to be made under 
the patents of Prof. Weston M. Fulton, of that city. 
Prof. Fulton is the local forecaster in charge of the 
United States Weather Bureau offices and observatory 
in that city, and by special arrangement with the gov- 
ernment he is also instructor of meteorology at the 
University of Virginia. His invention referred to above 
has for its object the generation of power from the 
changes which are constantly going on in the tempera- 
ture. The essential feature of his invention is the 
vessel holding the gases and liquids, which are acted 
upon by the atmosphere. He has designed a metal ves- 
sel for this purpose, with deeply corrugated sides, and 
he claims that this is capable of compression and ex- 
pansion to a remarkable degree without impairing its 
usefulness. For the purpose of demonstration, the 
professor has one of these devices equipped for the 
work of raising a five-pound weight, which it does ina 
truly remarkable manner. It is contemplated to make 
these motors in connection with clocks and bread-raising 
machines, as soon as the factory is in running order. 
The clocks will never need winding, and the bread- 
raising machine will perform its functions in a very re- 
liable manner and without the use of yeast. Public 
sentiment has of late demanded that bakers depart 
from the long-established custom of using yeast as a 
leaven for bread, and the “salt-rising’” process is com- 
ing more and more into general use. This requires a 
higher and more uniform temperature, and artificial 
heat must be resorted to. It is claimed that with the 
regulator invented by Prof. Fulton, an absolutely even 
temperature may be obtained at any desired degree. 
The device is known as the “sylphon.” 
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ImMpLIED LICENSES AND THEIR LEGAL C@NSTRUCTION.— 
The National Carbon Company, a manufacturer of 
carbons, employed Clarence M. Barber as a mechanical 
engineer on a salary. It was part of Barber’s duties to 
devote his time and skill to the improving and cheapen- 
ing of the process of manufacturing carbon, an essen- 
tial step of which process was electroplating. While 
he was thus employed, Barber invented a valuable 
method for electroplating, and a machine for carrying 
out this method. He took out patents for both his 
method and his machine. Under his supervision, spe- 
cial buildings were erected at the works of the Na- 
tional Carbon Company, his employers, to accommo- 
date seven of his machines, six of which were built 
and installed under his direction, and the seventh of 
which was installed after his employment had ended. 

These were the facts in the case of Barber vs. the 
National Carbon Company (129 Fed. Rep. 370). The 
question presented to the Court was this: Had the Na- 
tional Carbon Company any right to use the seven ma- 
chines which had been installed, and the patented 
process invented by Barber? 

The precise terms of Barber’s employment were some- 
what indefinite. That his employers knew of his pur- 
pose to apply for a patent was most likely. Buildings 
were especially designed for the use of Barber’s pro- 
cess, and apparatus was constructed under his direc- 
tion, which the court thought were facts sufficient 
to raise the prasumption that he intended to grant to 
the Carbon Company the right to use his process in 
connection with the machines, for which space in the 
several factories had been specially arranged with his 
knowledge and under his direction. The right of use 
presumed was the right to use such number of ma- 
chines as had been prepared for, a right not limited 
to the life of the particular machine, but including 
renewals so long as the Carbon Company continued in 
the manufacture of carbons. The court therefore 
held that the scope of the implied license included the 
seventh machine, constructed after Barber was dis- 
charged, to occupy the place prepared for it under 
Barber’s direction. His conduct was such in il’ 
court’s opinion, that Barber had estopped himself 
from asserting that the use of his invention to this 
extent was an infringement of his right as a patentee. 

‘ADDITIONS, OMISSIONS AND CHANGES—WHEN THEY 
CeNSTITUTE INFRINGEMENT AND WHEN THEY Do Ner.— 
John Lenhart secured a patent in 1889, covering an 
adjustable sliding plate attached by means of a bolt 
and a slot in the plate, to the inner side of the mold 
board or share of a plow, to regulate its tilting. The 
plate described in the specification has a thin lower 
edge turned toward the share, so that, as it is de- 
pressed, it will pass under the edge of the share and 
cut the roots of grass under the turf. This patent, in 
an infringement suit brought by Lenhart against the 
Laurie Implement Company, was held to be infringed 
by defendant’s device, and that decree was affirmed 
by the Circuit Court of Appeals (130 Fed. Rep. 122). 

On appeal, the court held that defendant’s device, 
which consisted of an adjustable sliding plate at- 
tached by means of a bolt and a slot in the plate to 
the inner side of a clip on the inner side of the mold 
board of a plow, to regulate its tilting, is the mechan- 
ical equivalent of Lenhart’s device, although its lower 
edge is flattened in the form of a triangular shoe, so 
that it will not cut roots, and although it depends by 
the side of and not vertically under the edge of the 
plowshare. 

This decision exemplifies the well-known principle 
of patent law, that infringement cannot be escaped by 
adding to or subtracting from a patented device, by 
changing its form, or by making it more or less effi- 
cient while still retaining its principle and mode of 
operation, and while attaining the same result by the 
use of identical or of equivalent mechanical means. 


ASSIGNERS AS Niecrssary Partres Te AN INFRINGE- 
MENT Surt.—The McMichael and Wildman Manufactur- 
ing Company brought a suit against Ruth, alleging in- 
fringement of letters patent granted to Abner Mc- 
Michael and Frank B. Wildman for automatic rib 
knitting machines. Among other things, the answer 
alleged that the plaintiff was not the owner of the entire 
patent, but that a third interest was owned by Lewis 
Jones. An instrument was offered in evidence signed 
by McMichael and Wildman in which they agreed, in 
consideration of Jones’ having improved upon an in- 
vention of theirs, to transfer to him a third interest 
of all the improvements patented thereon, and also to 
transfer to him a third of any patents which might 
be issued to McMichael and Wildman in the future, 
provided that they had been developed at the expense 
of Lewis Jones. ‘t will be noted that the instrument 
was wholly executory, that it was not an immediate as- 
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signment, but an agreement to transfer. Obviously, the 
instrument did not convey the legal title to a third 
of any existing patent. For that reason the court held 
that the plaintiff could not be required to litigate the 
question of establishing Jones’ interest in this particu- 
lar patent. 

Attacking the question of infringement, the court 
was not convinced that the presumption of validity 
which arises from the granting of the patent was 
rebutted in this case. The defendant contended that 
the substitution made by the patentees did not require 
invention. It was a mere exercise of selection wholly 
within the domain of mechanical skill. If it were true 
that what was done by McMichael and Wildman did 
rot require invention, but only the exercise of mech- 
anical skill, the conclusion which the defendants 
sought to deduce from this proposition would, of course, 
be inevitable. But the court thought the creative 
faculty of the inventor, not merely the ingenuity of the 
skilled mechanic, was exercised in producing the pat- 
ented combination, which was a knitting machine. The 
art had been already developed; the patentees brought 
to it nothing of a fundamental character. Nevertheless, 
in the court’s opinion they did, ty their improvements, 
create a construction which had never before existed 
and which has proved to be commercially successful. 

The decree of the Circuit Court was placed wholly 
on its finding that the defendants had not infringed. 
But in that view the Circuit Court of Appeals did not 
concur. The latter court thought that the court below 
was not warranted in limiting the construction of the 
claims as it did. 


A STRANGE ASSIGNMENT CaSe.—The two suits brought 
by the National Cash Register Company against the 
New Columbus Watch Company and the Hallwood 
Cash Register Company, recently decided in a single 
opinion by the Circuit Court of Appeals (129 Fed. 
Rep. 114) are curious in more than one respect. It 
seems that the complainant purchased and took an 
assignment of an application for a patent which had 
been pending in the Patent Office for some four years. 
Six months before the filing of the application com- 
plainant had been in negotiation with the applicant 
and two other persons for the purchase of prior pat- 
ents for inventions made by him relating to the same 
kind of machines, and issued to the three. He was 
then informed of an agreement between them by 
which, so long as it continued in force, the other two 
persons furnished the capital necessary to perfect and 
patent all inventions made by the inventor relating 
to the subject-matter and were to have an equal inter- 
est in the patents as a consideration. As a matter of 
fact the application bought by complainant covered 
an invention made under such agreement, and two 
persons who furnished the capital were each equal 
owners of a third interest. The Circuit Court of Ap- 
peals decided that the facts were such as to put the 
complainant on his guard and to charge him with 
notice of all that might have been learned by an in- 
quiry prosecuted with reasonable diligence, and that 
no title was acquired to the patent subsequently issued 
which would support a suit for its infringement. 

THE Pewers er OWNERS eF Usnpivinkp INTHRESTS IN 
PaTeENTS.—The owner of an undivided part of all the 
rights secured by a patent may without the consent of 
his co-owners grant a valid license to use the monopoly 
secured by a patent. A patent secures the exclusive 
right to use, and the exclusive right to sell the inven- 
tion it protects. A grant of all these exclusive rights 
throughout the United States, a grant of an undivided 
part of all these exclusive rights, or a grant of all 
these exclusive rights throughout a specified part of 
the United States, is an assignment of an interest in 
the patent, by whatever name it is designated. A 
grant of any interest in or right unger a patent less 
than these is a license. 


Such is the monopoly granted by letters patent, that 
an exclusive licensee for the sale of articles embodying 
a patented invention or discovery may attach all such 
conditions as he sees fit to it unless made under his 
license. A contract may be made, binding a purchaser 
not to sell for less than a certain named price, nor 
to any other dealer who does not sign a similar agiee- 
ment, and making a compliance with such require- 
ments a condition of the license to use or lend the 
patented article. 


The fact that an alleged infringing mechanical de- 
vice lacks one of the functions of a patented device 
does not avoid infringement, where such function is 
not claimed in the patent. 


It is a well-known principle in Federal Court pro- 
cedure that the owner of a patent is not estopped to 
maintain a suit against the user of an article held to 
infringe by the Circuit Court of Appeals because of a 
contrary decision in another circuit in a suit against 
the manufacturer.—Eldred-y. Breitwieser (C. C.), 251. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 


ELECTRIC HEATER.—F. LP. Waecen, Jef- 
ferson City, Mo. The invention relates to elec- 
tric heaters admitting of general use, but more 
particularly to a type of heater used to a great ' 
extent in the boot, shoe, and leather working 
trades. It is especially valuable for heating! 
buinishing-irons for ironing the bottoms e1 
soles of shoes and boots and for treeing-irons 
used for ironing the uppers of boots and shoes. 

MOVABLE INCANDESCIENT LAMP OR 
GAS-LIGHT OLDER. He Sraxron, St.; 
Catherines, Canada. Mr. Stanton’s invention 
is an improvement in that class of hangers or 
holders for lamps which are suspended and 
adapted to swing or be adjusted in different ; 
positions er at different angles. The hanger is 
adapted for holding a gas-tip at any required , 
angle et position with the same facility as an' 
incandescent lamp. 


Of Interest to Farmers. 
YRUIT-GATHERER.—J. R. Re1p, Vancouver, : 
Wash. With some classes of fruit it is expe-: 
dient to shake the same from the trees; but the; 
fruit falling on muddy or similar ground is 
objectionable, because of the washing and 
eleaning that must follow. The object is to 
here provide an inexpensive device adapted to’ 
be arranged around a tree below the branches 
and into which fruit may fall and from which 
discharged into a suitable receptacle. The de- 
vice may be easily removed from tree to tree, j 
orchard to orchard, and compactly folded when 
not in use. 

I’ENCE.—H. M. MEINECKE, Tomah, Wis. 
The invention comprises the combination of a 
post threaded at its lower end, and a_base- 
plate having an opening for the post and pro- 
yided at its edges with the laterally-extending 
spur-like arms projecting downwardly at their 
outer ends and forming extensions laterally be- 
youd the edges of and below the base-plate. 
ihe post can be used in any kind of soil and 
sunk to any depth to prevent leaning and loos- 


ening, and used at corners or at intermediate 
points. 


of General Interest, 


MANUPACTURI OF BISCUIT CUPS.—A. 
ArpkA, New York. N. YY. The invention refers 
to cups to be filled with ice-cream, candies, etc.. 
and its object is to provide certain improve- 
ments in the manufacture of cups whereby a 
uniform baking of the biscuit dough in the | 
baking-iron is obtained, a large number of cups - 
are simultaneously and uniformly baked at al 
operation, and operator enabled to quickly ma- 
nipulate the baking-iron. 


LATCIL—C. 11. Buanpinc, Harvey, N. D.! 
In the present patent the object of the inven- 
tion is the provision of an improved substitute 
for ordinary door-lJatehes which shall be sim- 
pler, cheapel, stronger and more durable. ent 


latch or latch-bar is constructed of wire bent 
upon itself and twisted. 
proved door-latch are constructed of wire, so! 
that the device excels in the qualities men- 
tioned above. 

AIR-SIIIT?-- 1. C. Brenrow, Absarokee, Mont. 
Mr. Renbow’s invention is an improvement in 
air-ships, and especially in that class which} 
employ gas-bags forming supports for the car. 
and the invention relates particularly to means * 
for propelling the car in either direction, for | 
causing the same to descend, and for aiding in 
the ascent of the ship. 

FABRIC TRIMMING, —B. Braxner. New 
York. N. Y. The object of the invention is to; 
provide an improved fabric trimming adapted | 
to be converted or made up into different arti- 
eles- such, for instance. as a lady's collar or 
other neckwear, a bow, rosette, er the like— 
used on hats, dresses, and other wearing ap- 
parel. 


All parts of the im- 


CORSHT.—h. Savoyr, 35 Rue du Caire, 
Paris, France. In this invention, the main 
feature of the corset resides in the vertical 


whalebones, the lower ends of which lie at a 
ceriain distance above the lower edge of the 
eorset, and the upper ends lie under the upper 
edyve of the corset and fastening ribbons or sim- 
ilar devices arranged circumferentially on the, 
upper part of the corset. This corset sustains! 
the body. is very comfortable, and the whale- 
bones are arranged to be less liable to break, 
especially when what are called ‘‘spring-steel’’ 
whalebones are used. 


BILL-FILE.—J. P. Wows, Newport News, 
Va. The invention is an improvement in that 
class of files which comprise a pointed pin, a 
supporting-base therefer, and a tube adapted! 
to slide on the pin and extending the whole; 
length of the same and serving to receive and 
hold bills and other papers which are removed’ 
with it when it is desired to examine them for 
the purpose of detaching one or more. 

GARMENT-FORM.—G. Weanr, Mannington, 
W. Va. The object in this improvement is to 
provide an inexpensive form through the agency’ 
of which a perfect form or model of a person 
can be produced to serve as a lay-figure on 
which dresses or other garments may be fitted, 
and insuring a perfect fit for the person from: 


whom the form was made, thus relieving the | 
Person of much annoyance and loss of time in 
submitting to the usual methods of dress-fitting. 

FIRE-ESCAPE.— 7. Wrenic, Mount Pleasant, 
Mich. In this instance the inventor’s object 
is the provision of a novel construction where- 


! firemen on the ground can hold it in any de- 


, regulating the flow of gas. 


‘ signet ring and arranged to provide a locket 
‘containing pictures and the like. 


; lightness 
. INeans 


: simple process free from all 


by the chute may be raised to a window and 


; may be connected therewith in such manner as 
‘ to afford a means for the safe escape of the oc- 


cupants of the house. The chute may be of can- 
vas or other suitable material, and has at its 
upper end a frame by which it may be held: 
open, and handles at its lower end, by which 


sired position. 
GAS-CIIECK.—A. ULLMANN, Macon, Ga.— , 
Mr. Ullmann’s improvement is in that class of 
checks in which a pin-valve is employed for 
Ilis check obviates 
well known objections. By employing a plu- 
rality of small openings he is able to secure a 
high pressure of gas and greater velocity of 
the same, and by using a pin-valve for each 
port or exit the latter never becomes clogged. 
The check is practically self-cleaning and never 
requires atiention after installment. 
TOBACCO-POUCH.—O. V4an Cote, Cripple 
Creek, Col. Users of tobacco in plug form yel- 
erally experience inconvenience and loss #1? 
time in reaching a knife for cutting tobacco! 
from a plug, and this frequently leads to the 
practice of persons biting parts of the tobacco, 
from the plug. The object of the inventor is; 
to overcome this disadvantage and to provide 
means which will enable parts of the plug to 
be readily and quickly cut and also tend to 
reduce the evils of biting off parts of the plug. , 


PROPELLER.—T. G. THomMPpson, Cambridge, 
Wis. The inventor seeks to provide a con- 
struction which in its operation will simulate 
closely the movements of a fish in propelling 
in water, and to this end he makes provision 
for what he calls the “main” arm, 
outer swinging end of which is connected the. 
blade, so the latter can be swung bodily by 
the movements of the main arm on its center 
and also can swing on its pivotal connection 
with the arm in such manner as to secure a 
double action in the propeller, resulting from 
the movements of the arm with the blade and 
from movements of the blade to a limited ex- 
tent independently of the arm. 

FINGER-RING.—C. Scirmipt, New York, N. 
Y. This invention has for its object the pro- 
vision of a finger-ring resembling an ordinary 


with the: 


Pictures, ete., 
can be rea lily viewed when swinging the seg- 
mental cover into an open position. The cover 
is not limited to a flat seal portion, and may 
be arranged exteriorly and of different forms, 
and ornamented with precious stones and the 
like. 

JEWHL-PIN SETTER.—O. E. Scorr, Water- 
bury, Vt. In this case the object is to pro-i 
vide a setter arranged to insure an accurate: 
setting of the ruby-pin without removal of 
the roller-table or hair-spring from the balance-’ 
wheel to prevent the rim of the wheel from be- 
ing subjected to heat, and hence injured by the 
heat employed in melting the shellac used for- 
fastening the ruby-pin in position in the 
table. 


PROCESS OF MAKING HOMOLOGUES OF 
IONONE.—R. Scumipr, Holzminden, Germany. : 
This application is a division of a prior Unite 
States application, filed by Mr. Schmidt. The 
inventor obtains the pure isomerides, the kind 
of isomeride obtained depending upon the na-, 
ture of the acid, those acids which, like con-' 
centrated sulfuric acid, exhibit very marked 
hydrelytic action producing isomerides of the 
beta series, while the actions of acids such as 
phosphoric, formic, and the like, the hydrolytic 
action of which is inferior to that of sulfuric, 
will not go beyond formation of isomerides of 
the alpha series. The invention relates to man- 
ufacture of alpha and beta ionone. 


BEVMRAGE.—E. M. Regerrs, Atlanta, Ga.|! 
The more particular object in this instance is 
to produce a beverage which simulates the bit- 
ter and pungent taste generally found in lager- 
beers, ales, etc., containing little e1' no ferment 


‘or fermentative product and made without the, 


direct use of alcohol, malt, or hops. It may be | 
dispensed after the manner of soda-water and. 
to some extent used as a medicine. ; 

PASTEURIZING BOTTLED LIQUIDS.—O. 
MATHIE, Wausau, Wis. The inventor provides 
an apparatus for use in sterilizing bottled li- 
quids, especially beer. In the sterilizing process 
many bottles burst, entailing more or less loss. | 
Further, in the sterilizing process beer is ofteni 
so changed as to have a burned or other dis-! 
agreeable tuste. and also objectionable color. ! 
By Mr. Mathie's improvement both the above 
indicated results are avoided with certainty, 
so that great economy is effected and an im- 
proved product obtained. 


ADJUSTABLE PIPE-HANGER.—O. Cc. 
Meyer, New York, N. Y. The purpose of the: 


- improvement is to provide a hanger in which! 


is combined with strength and by: 
of which pipes may be arranged in 
series one over or under the other and be 
placed in parallelism or at angles with each 
other to each other vertically or horizontally. 
The hanger is constructed so that it is flexible' 
in its clamping action. 

ARTIFICIAL KUL. 
New York, N. Y. 


G. K. IleLListrEr, gr. 


The inventor’s process is a 
those materials 
that go to make an artificial fuel so costly, 
thereby placing such processes beyond actual 
operation, and from demonstrations already 
given it has been proven that briquets made by 
his process are aS good aS the real article. 
Therefore it is possible by the Hollister process 


> are to secure an arrangement ef an anvil with 


brought into position for use with the anvil: 


- operated by a suitable motor and by means of 
: which a flue may be quickly 


, There 


“Mr. 


,tatus of this class which will act automatic- 


American 


to utilize a large amount of coal waste or 
screenings and the like, that has always been. 
an undesirable fuel. 

TWANDLE ATTACIIMENT.—W. 
Chicago, Il. 


CHAMBERS, 
The invention refers to improve-_ 


‘ments for attaching handles to pots, kettles, 


and utensils of various Kinds. It is especially; 


| adapted for use on receptacles which have to 


be heated and which have a pivoted bail or’ 
handle that hangs down in contact with the 
receptacle while it is being heated. The bail 
or handle quickly becomes heated when in such_ 
a position; and the object is to remedy this: 
undesirable state of affairs. 


Hardware. 
FOOT-VISE F@R ANVILS. 
Centerburg, Ohio. 


Tn, M. ConnreLL. 
The objects of the invention 


a vise attached, which shall be for general use 
and of special value in horseshoe-work, such 
as welding sharp toe-calks. To so construct the 
vise that it may be very easily and quickly | 


and may be swung out of the way when not in 
use to permit other work to be done on the 
anvil. To provide a holding device normally 
open, so that it is always ready for use with- 
out first making a superfluous motion to open 
the jaws. 

FLUE-EXPANDER.—J. A. PLAymr, Southern 
Marine Works, New Orleans, La. Mr. Player’s 
invention relates to improvements in tools for: 
expanding boiler-flues in flue-sheets, the ob-! 
ject being to provide a tool adapted to be 


expanded to a 
tight fit in the flue-sheet opening and parallel 
with wall of the opening. ; 


RIVET.—G. L. MILwLer, Socialville, Ohio. 
The invention may be used in every connection - 
to which the ordinary tubular rivet is ap- 
plied, such as harness, trunk, and certain 
kinds of shoe work, and upon heavy cloth 
goods, and the like. It has a smooth head at 
each side, and is therefore without rough edge 
to catch or scratch material, the clenches not 
coming in contact with adjacent surfaces. 
is, moreover, no irregular portion for 
dirt or the like to collect about. 

SASIT-FASTENER.—J. TT. Ciuarenrs. Cop- 
eras Cove, Texas. In this case the improve- 
ment relates to sash-fasteners or supports, and 
is applicable to sashes which are not counter- 
weighted. It contemplates the use of a ver'ti- 
cally-disposed 1-od which is attached to a win 
dow-casement, and in connection with this rod 


-a clutch is employed which is attached lo; 
‘the sash. The invention resides especially in | 
the construction of the clutch and improve- 


ments in the means for attaching the clutch to 
the sash. 


* machine 


Machines and Mechanical Devices. 
DIE-STOCK.—J. J. DELEHAN?T, Chicago, III. 
Delehant’s invention relates to improve- 
ments in stocks for thread-cutting dies, an ob-} 
ject being to provide a die-stock with a simple 
means for quickly adjusting it to different sizes 
of pipes or rods on which a thread is to be cut 
and serving as a guide to cause a perfectly 
straight cut of thread. 


CONDUILT-THREADING MACHIINE.—E. U. 
Mack, Florence, S. C. In this patent the in- 
vention has reference to machines for travers- 
ing conduits to effect the drawing in of an elec- | 
tric or other conductor or a cord for attach- 
ment to such conductor. The inventor’s prin- 
cipal objects are to provide an effective appa- 


ally. 


VISK.— lh. Cuark, Dover, Del. In the pres- 
ent patent the intention of the invention is the, 
provision of a new and improved vise arranged 
to permit the operator to conveniently and 
quickly open and close the jaws to firmly grip 
or release the article while it is undergoing the 
desired treatment. 

GRINDING-MACIIINE. D. S. THoMPpsoN, 
Livermore Ialls, Maine. The object is to pro- 
vide a mackine more especially designed for the 
use of manufacturing opticians to permit of 
grinding cylindrical, ioric, and other lenses’ 
with the greatest accuracy and producing ex-. 
ceedingly fine surfaces without requiring skilled . 
labor and without giving much attention to mia-: 
chine during the grinding process. ‘The inven- 
tion relates to grinding-machines such‘ as 
shown and described in the Letters Patent of. 
the United States formerly granted to Mr. 
Thompson. 


BOOK - FINISHING MACHINE.—F. A 
STEELE and M. KaALapa, New Rochelle, N. Y¥. 
Ip this patent of the Messrs. Steele and Kalaba 
the invention has reference to 2 machine for) 
marking the backs of books with gilt and va-i 


_ four 


-and has the twofold object of reducing 
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designed to be driven by a suitable engine or 
motor mounted upon the frame. 


PACKAGING-MACIIINE.—A. McLeop, and 
J. II. McLeop, Marietta, O. In this patent the 
inventors have made certain improvements in 
packaging-machines, and especially in force- 
feed devices for flaked or powdered material. 
The present invention is especially adapted in 
handling flaked goods, such as rolled oats, for 
which work the machine has proved very sat- 
isfactory. 


WINDMIELT-PUMIY COUPLING. — Cc. W. 
DECKER, Charles City, Iowa. The object here 
is to provide means of coupling the hand- 
lever of the pump to the pump-rod, at tTie 
same time uncoupling the windmill-rod from 
the pump-rod and vice versa. Means for ob- 
taining this are embodied in a device attached 
to a special form of windmill-rod, all appara- 
tus for coupling and uncoupling being coun- 
tained in this pump-rod with its attachments. 
The device is practical and extremely con- 
venient in that the pump-rod may be placed in 
the pump, replacing the original pump-rod, and 
after attaching the device by certain means the 
apparatus is ready to be used. 


LEADING ATTACHMENT FOR TYP 


CASTING AND SETTING MACHINES.—S. 
DrRUMMON®» and W. C. LinperKNEcHT, New 
York, N. Y. The invention refers to improve- 


ments in leading attachments for type casting 
and setting machines, and particularly to the 
so-called ‘“‘monotype machine,” the object be- 
ing to provide a device by means of which 
leads of any desired size will be automatically 
fed between the lines of type as composed, thus 
not only expediting the setting up of matter, 
but resulting in a uniformity of work. 
MACHINE FOR MAKING TUNE-SHEETS OF 
MUSIC.—N. Counins, 22 Grays Inn road, Lon- 
don, England. As usual with tune-sheets, notes 
are represented by perforations in the sheet, 
there being a line of perforations corresponding 
to the notes of each pitch in the scale, the 
length of the several perforations and of the 
intervals separating them representing the 
length of the respective notes and intervals in 
the piece of music to be reproduced. The in- 
vention relates to improvements in machines 
for making “note” or “tune” sheets which are 
used in connection with automatically-played 
instruments. 
STREET-SWEEPER——A. Brown, 
Ill. Mr. Brown’s invention relates to sweepers 
of that class which take up an@ collect dirt 
gathered from the street and retain it in dirt 
receptacles which are removable from the 
sweeper and designed to be roaded onto a sep- 
arate Vehicle to be carried away to the dump. 


Plainfield, 


| so that the sweeper itself may be lxept contin- 


uously at work. A former patent granted this 
inventor is a sweeper of this type, and the 
present comprehends features by which the 
sweeps cleaner, operates closer to 
curb, and is rendered more compact and 
stronger. 

BLUE-PRINT MACIINE.—H. A. BucHHOLZ 
and BE. J. G. Rapemaciier, New York, N.Y. 
The purpose here is to provide a form of ma- 
chine especially adapted for making blue prints 
or photographie prints from tracings on trans- 
parent material or drawing-paper adapted for 
the purpose, and to so construct the machine 
that properly-prepared paper in reel form is 
protected from light and held in revoluble 
manner in machine in suitable receptacle and 
means for feeding the prepared paper in con- 
nection with the tracing-cloth or other ma- 
terial from which a print is to be made be- 
neath a transparent pane which will uniformly 
hold the sensitive paper and cloth containing 


_@esigns to be copied in smooth, close relation 
j to each other. 


Prime Movers and heir Accessories, 


ROTARY ENGINE. W. BEAuMony, Granite, 
Oklahoma. My. Beatmont’s invention refers to 
improvements in rotary engines, an object being 
to provide an engine of this type so constructed 
as to be evenly balanced while running and 
which may be operated with an economical use 
of steam. The body of the engine is cast in 
parts, suitably bolted together, and is 
therefore comparatively cheap to manufacture 
and assemble and is easily trued or turned up. 

CONTROLLING AND GOVERNING GHAR 
FOR PRESSURE-ENGINES.—B. Crown. Bir- 
cholm, Bushey Woed. Toiley Rise, Sheftield, lng- 
land. My. Crowe's invention relates to the cen- 
trolling (including the starting, stopping, and 
governing) of steam and other pressure engines, 
to oa 
minimuin the manual labor required to adjust 
the controlling device and of automatically reg- 
ulating during the running of the engine the 
supply of steam or other motive fluid according 
to the amount of load for the time being on the 


rious other inscriptions, whereby the marking! engine. 


or finishing is performed with mechanical ac-| 
curacy and much more rapidly than could be 
done by hand. 


SAWING-MACHINE.—J. R. Rei, Vancou- 
ver, Wash. ‘The invention has particular ap- | 
plication to improvements in a motor-driven | 
drag-saw mechanism. An object is to pro- 
vide a machine that may be easily carried or | 
transported from place to place over rough and , 
uneven ground, such as found in wooded local- 
ities, without the necessity of using teams or 
consuming time in clearing a path for passage 
of the machine through the woods. Further, 
to provide a novel machine, the saw whereof is 


EXPLOSIVE-ENGINE.—R. MIvuer, New 
York, N. Y. In this case the invention relates 
to an engine of simple construction and great 
thermodynamic efficiency. This efficiency is ob- 
tained by an initial pressure of high inlensity. 
due to thorough scavenging and to a complete 


expansion and utilization of the explosive 
charge. 
RELIEF-VALVE FOR LOCOMOTIVE- 


CYLINDERS.—F. L. RoprNson, Cheyenne, Wyo. 
The improvement made by this inventor has ref- 
erence to relief-valves, and more particularly 
to a type of such valve suitable for use upon 
locomotives to enable the engineer to vent cyl 
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will and also to remove the water of 
as formed while the en- 


indeérs al 
condensation as fast 
gine is not in motion. 


Pertaining to Vehicles. 

SPRING-SLEIGIL W. CC. Proury, Wayne, 
Mich. The principal object of this improve- 
ment is the provision of a sleigh in which the 
body is supported upon a spring structure of 
novel design which may be applied to a sleigh 
running-gear of ordinary construction and 
which is so constructed that it may be con- 
nected with the sleigh-body and running-gear in 
such manner that no rattling will result and 
there will be but little tendency to loosen the 
spring connections. 

AUTOMOBILE ATTACHMIENT.—J. B. 
Mort, Fredonia, N. Y. Mr. Mott’s invention 
has reference to an attachment for automobile- 
decks adapted to be placed in position when the 
tonneau or rear scat of the machine is re- 
moved. By means of the inventor’s improve- 
ment a storage-chamber of greatly increased 
area is provided and the appearance of the vehi- 
cle is very materially enhanced. 


AUTOMOBILE BRIVING-GEAR.—G. Cc. 
Cannon, New York, N. Y. This invention re- 
lates to differential gear and appurtenant parts 
of a motor-vehicle. ‘he differential gear is lo- 
cated directly in the crank-case of the engine 
and driven by a direct connection with crank- 
shaft. The divided transmitting-shaft passes 
from the gear and is joined by Cardan or equiv- 
alent flexible connections with short shafts 
mounted, respectively, in the sides of the vehi- 
cle-frame, which shafts in turn have suitable 
connections with the driving-wheels. Thus a 
more compact, reliable structure is produced, 
and by peculiar arrangement of shaft-sections | 
and cardans unavoidable “working” of frame: 
affects not the easy movement of driving parts. ! 


Railways and Their Accessories. 

FPREIGUT-HANDLING APPARATUS.—F. B. 
Ilewiry, Fort Myers, fla. Apparatus for load- 
ing and unloadiny railway-cars, vessels, and 
the like is improved in this invention, the ob- 
ject of the inventor being to provide a device 
by means of which freight may be rapidly and 
safely handled. If desired, freight may be both 
loaded into a car and the same time freight 
discharged therefrom or the carriers may leave 
the car empty, to be provided with freight or 
other material arranged alongside the main 
frame. 


B. ANDERSON, Portland, Ore. 
Though applicable to other purposes in the arts 
this improvement has vyeference more _ espe- 
cially to railroad-spikes, and one of the princi- 
pal objects of the invention is to provide a de- 
vice of this kind which is thoroughly effective 
and retiable in use and one which may be easily 
driven into place and again withdrawn, besides 
possessing the capacity for long and continued 
service. 

CATTLE-GUARD.—J. F. Weepin and F. H. 
Woopin, Lexa, Ark. This invention has for its 
object to provide novel details of construction 
that afford a guard which is very simple, dura- 
ble, easy to place in position and remove, and 
that very effectively guards a railroad track 
against the travel thereover of horses, cattle, 
or other beasts in either direction. The guard 
may be moved from one point of a railroad to 
another and be readily placed in position with- 
out requiring any material change in the road- 
bed, other than to excavate trenches for the 
reception of the troughs. Inclination given 
sides of troughs correspondingly increases area 
of contact with road-bed, and insures stability 
when in position. 

BRAKH-RIGGING.—J. M. Daviss, JR, 
Plattsburg, N. Y. This inventor’s objects are 
attained according to the embodiment of the 
improvement by a connection which contracts 
automatically, taking up the slack as it occurs 
and coacting with a brake-lever restrainer 
which is automatically shifted as the brake- 
rigging becomes slackened and which limits or 
restrains the movement of the  brake-rigging 
within the proper throw. The invention relates 
particularly to the brake-rigging of freight- 
cars, although useful in other connections. 

HAND-BRAKE.—H. B. Vickers, Schenec- 
tady, N. Y. The object of this invention is to 
provide a brake, more especially designed for 
use on street-cars and similar vehicles and a- 
ranged to permit the operator to powerfully 
and quickly apply the brake and hold it ap- 
plied without the operator being required to 
manipulate locking devices and to allow quick 
release of the brake whenever desired. 


Designs, 


DESIGN FOR TRIMMING.—A. M. WeBER, 
New York, N. Y. In this highly ornamental de- 
sign the ladies’ collar or dress trimming has 
two thickened rims or edges duly spaced apart 
and connected by chiffon er bolting cloth. 
LRagoting covers and extends inward from the 
outer side of rims, and to the inner edges of 
the fagoting an ornamental cord is attached, 
having a series of loops that extend across the 
chiffon, while another similar cord extends 
sinuously between the loops and along the 
longitudinal center of the collar or trimming. 

Nevr.— Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of the paper. 


! measure. J. F. Steckenrecter, 538 W. 58th St., 


Business and Personal 


READ THIS COLUMN CARHFULLY.— You 
will find inquiries for certain classes of articles | 
numbered in consecutive order. If you manu. | 
facture these goods write us at once and we will | 
send you thename and ardress of the party desir- 
ing theinformation. km every case it is neces= 
sary to give the number of the inquiry. 


MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 
Inquiry No. 6258.— 


Ny For a machine for tying up 
box shooks in a factory. 


For bridgeerecting engines. J. 8S. Mundy, Newark, N. J. : 


Inquiry No. 6259.—For manufacturers of ma- 
chines for cutting tovacco, as well as for making cigars 
ana cigarettes. 


AUT@S.—Duryea Power Co., Reading, Pa. 


Inquiry No. 626@,—-For manufacturers of house- 
hold utilities, suitable for the mail order business. 


“U.S.” Metal Polish. Samples free. 


Inquiry No. 6261.—For makers of power corn 
shellers and grinders of capacity of about twenty-tive 
bushels per hour; also for makers of power grinders 
tor dry bones and oyster shells. 


Perforated Metals. Harrington & King Perforating 
Co., Chicago. 


Inquiry No. 6262. 
steel enamel signs and white enamel letters for win- 
dow signs on glass. 


Indianapolis. 


Adding, multislying and dividing machine, allin one. 
Felt. & Tarraut Mfg. Co., Chicago. 

Inquiry No. 6:263.—For manufacturers of hand 
power paint mills for grinding white lead 1n Japan. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 6264.—For manufacturers of nickel 
and electro-plating apparatus, 

WANTED.—Patent attorney to sue for infringements 
on commission basis. X. Y. Z., Box 773, New York. 

Inquiry No. 6'265.—For manufacturers of brushes 
of medium grade, wooden back and stiff bristles, 

FeR SaLE.—Patent No. 699,855. Universal pocket 
N, Y. City. 


Inquiry No. 6266.—For a machine to strip the 


bark offa shrub. 

We manufacture tripoli stones of all dimensions, 
disc, cylinders, etc., samples free. Seneca Kilter Co., 
Seneca, Mo. 

Inquiry No. 6267 .—For manufacturers of handles 
for shaving brusaes, particularly those made of bene 
or composition. 

Glass preserving company, organizing, will issue stock 
in payment for glass machine or jar patent. Valuable, 
Box 773, New York. 

Inquiry No. 6268.—Wanted.a complete mattress 


and carpet renovating outfit,for starting a mattress 
tactory. 


Patented inventions of brass, bronze, composition or 


aluminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass. 

Inquiry No. 6269.—For makers of electric motors 
fordirect current, tur limited fied, armature only hav- 
ing smallnumber of coils. 

Sheet metal. any kind,cut, formed any shape. Die 
making, wire torming, embossing, tettering, stamping, 
punching, Metal Stamping Co., Niagara Falls, N. Y. 

Inquiry No. 6270.—Wanted, names and address- 
es of manufacturery our arsenicai sheep-dips. 

Vhe celebrated ‘ Hornspy-Akroyd” Patent Safety Oil 
Engine is built hy the De La Vergne Machine Company. 

Foot of East 138th Street, New York. 

Inquiry No. 6271.—For parties engaged in print- 
ing en giass With rubber type, atid otherwise, also for 
Parties who print on celluloia with black printers’ ink. 

LIVE MAN WANTED.—If you have $5,000 and want 
$1,0¢0 yearly in manufacturing business. Big demand, 
no competition. Write Manufacturing, Box 773, N. Y. 

Inquiry No. 6272.—For manufacturers of mat- 
tress-miaking machinery, 

Manufacturers of patent articles, dies, metal stamp - 
ing, screw machine work, hardware specialties, machin- 
ery and toois. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 6:273.—For makers of tubes or pipes ' 
for musical chimes. 

The SCIENTIFIC AMERICAN SUPPLEMENT is publish- 
ing a practical series of illustrated articles on experi- 
mental electro-chemistry by N Monroe Hopkins. 

Inquiry No. 6:2'74.—For manufacturers of ma 
chinery for making wooden toothpicks and clothespins_ 

We manufacture gasoline motor and high-grade ma- 
chinery, castings best quality gray iron. Select pat- 
terns, and Jet us quote prices. Frontier [ron Works, 
Buffalo, N. Y. 

Inquiry No. 6:°275.—For manufacturers of storage 
batteries. 

AUT@MATIC (CARPENTER’S) HAMMER DEVICE.—U. 
S. patent No. 726,466 for sale. Send for descriptive cir- 
cular with cut. Any reasonable proposition considered. 
No brokers or agents. Geo. H. Rowe,, L. Box 442, En- 
nis, Texas. 


Inauirv No. 6276.—For manufacturers of bench 
motor grinders. 


WANTED.—An estimating clerk. Must be competent 


to figure with accuracy time and material on plate work, . 


tanks, boilers, castings, etc., no one need apply except 
an experienced man. 
Steacy Co., York, Pa. 


Inquiry No. 62997.—For machines for making 
paper bags. 


Inquiry No. 6278.—For makers of machinery for 
makiny nut food product and extracting of oil. 


Inquiry No. 6:279.—For manufacturers of an «p- 
paratus for distilling water. 


Inquiry No. 628U.—or manufacturers of dish- 
wasuing machines. 


Inquiry No. 6281.—For dealers inal] kinds of ma- 
chinery pertaining to paper making. 


Tnauiry No. 6282.—For manufacturers of ma- 
chinery fur making paper car wheels. 


Inquiry No. 6283.—For manufacturers of Ppro- 
gramme clocks, for schoo: and college use. 


Inquiry No. 6284.—For makers of machinery and 
materials for the manufacture of brooms, candles and 
SQap. 


Inquiry No. 6285.—For aneat eyelet and fastener 
for same, for fastening the two sides of a small leather 
pocket book. 


Inquiry No. 6286.—For manufacturers of elec- 
trical devices and novelties. 


Inquiry No. 6289.—For small refrigerating ma- 
chinery for private use. 


Inquiry No. 628S8.—For parties to manufacture, in 
quantities, asmall. castiron fixture. as follows: To be 
first turned into malleable iron, then copper plated 
and finally nickel plate 


Wants. | 


i 
—For manufacturers of blue 


cai 


en 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. ‘This is for 
our information and not for publication. 

References te fermer articles er answers sheuld give 
date ef paper and page or number ef questiun. 

- Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 


though we endeavor to reply to all either by. 
each must take . 


i 

H letter or 

| his turn. 

: Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

| Minerals sent for examination should be distinctly ; 

{ marked or labeled. 


in this department, 


(9489) G. C. asks: 1. What is the 
eause of the slight snap which is heard at the 
Poles of an electro-magnet when the circuit is 
broken?’ I observe that it seems louder when 
the poles are close to a large mass of iron. A. 
The sound heard at the instant the current is 


broken through an electro-magnet is called the j 
It is caused by the demag- j 


“magnetic click.” 
netizing of the molecules of the iron core. The 
theory is that the particles of unmagnetized 
iron or steel stand in all possible positions in 
the bar. Magnetization consists in setting 
these particles so that their axes are in the 
same direction ; demagnetization deranges them 
again. A click is heard both when the bar is 
magnetized and when it is demagnetized. 2. 
If matter is considered as composed of mole- 
cules with relatively large spaces intervening, 
how can it be explained that certain solids, 
even in very thin sheets, can completely bar 
gases and liquids under pressure from passing 
through said spaces in their substance? A. All 
solids, when in sufficiently thin sheets, 
gases to pass through the spaces between their 
‘molecules. ‘That some require to be made 
thinner than others may be explained on the 
supposition that the molecules of such solids 
are nearer together than those of others which 
permit transfusion easily. 3. In a gas engine. 
what percentage of the heat of combustion es- 
capes with the exhaust gases? What portion 
through the cooling circuit? A. The heat 
losses in a gas engine vary greatly 
heating power of the gas and air mixture; the 
compression as well as the preportions of the 
mixtures, and the working temperature ef the 
'eylinder, as indicated by the volume and tem- 
perature of the cooling water passing through 
the cylinder pocket. In good practice the loss 
by the exhaust is about 40 per cent, by the 
water jacket about 380 per cent, leaving the 
total efficiency about 80 per cent. 4. Does 
the operation of compressing the explosive wix- 
ture in an engine consume any of its power’ 
A. Compression would be a loss if not for the 
effect of combustion, which expands the com. 
pressed charge, and thus increases the effective 
pressure and the efficiency of the engine. 
Is the compression made only in order to get 
a larger amount of fuel 
space ? 
as well as the volume of the charge at the 
moment of ignition, and therefore increases 
the pressure far more than the amount of com- 
pression. © The electric current is spoken 
of as flowing at a certain rate. Has “rate” 
here any reference to the specd of the parti- 
cles of electricity? Is not the speed of cur- 
rent practically that of light, whatever the 
conditions? A. The electric current cannot 
be correctly spoken of as flowing at any cer- 
tain rate or velocity. Its velocity depends 


upon the capacity of the conductor and other | 
The propagation of electric waves 


conditions. 
in the ether is quite another matter. These 
have doubtless the velocity of light, which, ac- 
cording to the present belief of scientists, is 
simply an electro-magnetic phenomenon. 7. If 
the charge on electrons is simply static elec- 
tricity, how can such charge be affected by a 
magnetic field, as is seen to be the case? 


A. An electron is a particle moving under an 


Electricity is static when it is in the condition 
ef a charge, as on a pith ball, or on the plates 
of a condenser, or at the ends of conductors, 
when its further motion is impeded. If now 
this charge becomes able to fly off into space, 
its streaming particles are affected by a mag- 
netic field, and the stream is deviated from its 
direct path. See the experiments of Maxwell, 
Crookes, Hertz and _ others. 8. Does the 
striated appearance of an iron filing diagram of 
a magnetic field indicate that no magnetic 
force is present in the spaces between the 
lines of filings? Or is the space within the 
field completely occupied and filled by the flux, 
as a cup is filled with water? <A. The ar- 
rangement of the iron filings in lines, with in- 
tervening vacant spaces, has given us the con- 
ception of space as occupied more or less fully 
by lines of force. Lines of force are simply a 
' convenient supposition to convey the greater 
or less intensity of electro-magnetic action with- 
in a certain area. The flux may be consid- 
ered as distributed uniformly through the 
space, as the molecules of water are in a cup; 


a Queries. | 


allow} 


with the- 


5." 


into the clearance . 
A. Compression increases the density ' 


No! 
; such effect on a charged pith-ball is producible. 
Address Broomell, Schmidt & , 

‘impulse and carrying a charge of electricity. 


but not as completely filling the space, any 
more than do the molecules of water in a cup. 
These do not fill the cup. However, no more 
water can under constant conditions of tem- 
_. perature and pressure be put into the cup, 
while more lines of force can be made to pass 
There is thus both a simi- 
9. 


| through the space. 
larity and a difference between the two. 
Is an induced Ei. M. I. due primarily to the 
cutting of lines of force, or merely to the 
change in the number of them passing throngi 
“the circnit? In the transformer with closed 
magnetic circuit, it would seem ihat the flux 
from the primary, following the iron ring, 
would simply pass through the secondary coil 
from end to end, and no lines would cut across 
, the wires, yet a great EX. M. F. is caused. A. 
| An induced current is set up in a closed con- 
ductor when the number of lines of force which 
it incloses is made to increase or decrease. In 
the case of the transformer with closed mag- 
‘netic circuit, the lines of force pass through 
- the convolutions of the wire and around, com- 
| pleting their circuit on the outside of the con- 
preindous of the wire. It is by the varying 
:of the number of lines that the E. M. F. is 
produced. ‘The variation is incessant by rea- 
son of the alternations of the primary E. M. F. 
This you seem to have overlooked. 10. Can 
an electric discharge pass across a space com- 
pletely devoid of matter, however great the 
potential? If not, why is it that the nearer 
this condition is approached in a vacuum tube, 
the less force is required to pass the discharge 
through? <A. A perfect vacuum is not a con- 
ductor of electricity. Vacuum tubes can be ex- 
hausted till no discharge will take place 
threugh them. It is not true, as you state it, 
that less force is required to pass the discharge 
i through a high vacuum than through a lower 
one. When the vacuum iis higher than a mil- 
lionth of an atmosphere, it is very difficult to 
force the discharge through it. 11. Do ans 
of the radium rays dircctiy affect the eye as 
lights A. Radium does not directly produce 
the sensation of light in the eye. By some i! 
is thought to produce a fluorescence of certain 
ef the media of the eye, and thus indirectly 
cause a sensation as of light. 12. Can any 
electricity, however great the tension, pass 
through chemically pure water? Can it pass 
through any fluid except the metals without 
causing decomposition’ A. Chemically pure 
» water is to be classed as an insulator: but an 
insulator may have electricity pass through it. 
if the pressure of the electricity is sufficient. 
All electrolytes are decomposed by the passage 
of electricity, but all electrolytes are classed 1s 
conductors, better or poorer. All your electri- 
eal questions would be resolved more satisfac- 
torily by the study of good bovks, thau by the 
brief replies in our columns. ‘Thompson's 
“Elementary Lessons,” which we can furnish 
for $1.50, explains most of them. I have 
been told that a bicycle tire when tightly in- 
iflated is less liable to punctures than when 
| softer. If so, why is this? A. You are correct 
in your assertion. 


(9490) J. H. M. asks: As I am running 
& new engine that has a bad pound in ihe 
eylinder that comes from a badly fitted piston, 
would you please advise rne as to what is the 
correct allowance to be made for the expan. 


9 
oO. 


1 sion for piston rings? The above engine is 
a 20 x2@, speed 210 R. TP. M., rated at 328 
horse-power. ‘Che piston has a clearance or 
8-32 inch, and the groove in the piston for 


the ring is % inch deep; the rings are % inch 
deep ; this allows the piston to ride all on the 
‘eylinder. Should not the ring be at least 
eqnal to the depth of the groove in piston? 
Please state what is good practice in this re- 
spect. The piston strikes the top of cylinder 
on the forward strike, making a very bad 
sound, otherwise the engine runs perfect. The 
piston is fitted with snap ring, or as better 
known spring ring, those being sprung on 
over the piston into the grooves; cylinder is 
of the overhanging type. <A. The rings on 
the piston of your engine should not rest on 
the bottom of the groove, and should not carry 
the weight of the piston. The knocking may 
be caused by loose fit of boxes of the crosshead 
pin, crankpin, or main journal. There should 
be a take-up adjustment at all these points. 
We advise you to address the builder of the 
engine on your trouble. 


(9491) H. S. B. writes: Would it be 


asking too much for you to inform me of a 
treatment or substance to use to make wood 
proof against water (or nearly so)? Our wood 
in the hames we make is in a few cases sub- 
jected to contact with sulphur water in the 
mines, and when saturated, softens the wood; 
would like a coating to prevent this, in a meas- 
ure. A. For waterproofing hames we sug- 
gest soaking them for a few hours in boiled 
linseed oil, warmed nearly to the temperature 
of boiling water. On removing the hames 
from the bath, brush off the surplus oil, and 
dry in the sun or a warm oven. The addition 
of about two ounces of paraffine to a gallon 
of the oil by heating will make a finer finish 
to the hames by rubbing with a cloth after 
drying. 

(9492) J. P. O. writes: In moving an 


object from place to place under a common 
are light, the object appears to vibrate. What 
causes the apparent vibration? A. ‘The ap- 
parent vibrations to which you refer are seen 
only when moving an object under an are lamp 
fed by an alternating current, the light of 
which consists of a series of flashes which, 
@ue to the peralstency of vision, appear to give 
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a steady beam of light. When an object is 
meved under this light, it is seen only at the, 
peints where it happens te be when lighted | 
up by the flashes of the are lamp, and due, | 
again, te the persistency of vision, it seems 
te remain in each position for a brief interval 
of time. 


NEW BOOKS, ETC. 


PracrrcaAn CoaL Mininc. By T. H. Cockin. 
New York: The Norman W. Henley 
Publishing Company, 1905. 8vo.; pp. 
422. Price, $2.50. 

The author of this work is a member of the 
Institute of Mining Engineers of England, and 
has been for a considerable period lecturer on 
coal mining at Sheftield University College. 
Ife has also had a varied practical min- 
ing experience. As the result of this, his 
book, while intended for the use of students 
preparing for mining examinations, or for’ 
qualifications for first or second-class colliery 
managers’ certificates, is thoroughly practical 
in character, and gives much useful informa- 
tion in condensed forin. Besides a map of ine 
British coal fields, the book is illustrated with 
200 specially-drawn diagrams. It will be 
found of great value to any person wishing to. 
learn in a short time as much as possible about 
practical coal mining. 

SM@KE PREVENTION ANB FUEL ECONOMY. 
By William H. Booth, M.Amer.Soc. 
C.E., and John B. C. Kershaw, F.I.C. 
New York: Norman W. Henley Pub- 
lishing Company, 1905. 8vo.; pp. 194; 
7 illustrations. Price, $2.50. 

This book is based on the German work of! 
Ernst Schmatolla, to which, however, much | 
has been added. The object of the authors is | 
to show as briefly as possible the principles of 
fuel combustion, the methods which have been, 
and are at present in use, as well as the proper | 
scientific methods for obtaining all the energy” 
in the coal and burning it without smoke. 
Considerable space is given to the examination 
of the waste gases, and several of the repre- 
sentative English and American mechanical 
stokers and similar appliances are described. | 
The losses carried away in the waste gases are. 
thoroughly analyzed and discussed in the Ap- 
pendix, and abstracts are also here given of 
varieus patents on combustien apparatus. The. 
book is exceedingly complete, and contains 
much that is valuable to all who have charge | 
of large plants. 


ELecTRIC SMELTING AND REFINING. By Dr. ! 
W. Borchers and Walter G. McMillan, 
F.LC., F.C.S. London: Charles Grif- 
fin & Co., Ltd.; Philadelphia: J. B. 
Lippincott Company, 1904. 8vo.; pp. 
562. Price, $7. 

In this, the second English edition of Dr. 
Borcher’s well-known manual (which has been 
translated from the third German edition of | 
that work), the progress made in electro-tech- | 
nology has been fully chronicled. The great 
strides made in electro-metallurgical practice 
in the last few years have made the task of 
supplying all the Iatest information a_ very 
considerable one; this has been done quite 
thoroughly by Mr. McMillan, who, in trans- 
lating, has added many valuable notes of his 
own. ‘lhe work treats of all the metals in the | 
extraction and working of which electric cur- 
rent has been found to be applicable, while 
only those processes which are capable of prac- 


| 


tical application have, as a rule, been de- 
scribed. A short survey of the purely metal- 
lurgical method of treating the metals has: 


been added to each chapter, in order that the ' 
reader may compare such methods with electro- 
metallurgical processes, and see how the two 
may be used in conjunction. The matter has 
all been arranged with a view to the industrial 
aspect of the question, and there are numerous 
supplementary notes on actual applications of 
processes not otherwise referred to in the 
text. The book is very thoroughly illustrated, 
and forms a complete handbook on the extrac- 
tion and treatment of metals by means of the; 
electric current. 

INFECTION AND IMMUNITY. With Special 
Reference to the Prevention of Infec- 
tious Diseases. By George M. Stern- 
berg, M.D., LL.D. New York: G. P. 
Putnam’s Sons, 1903. 8vo.; pp. 293. 
Illustrated. Price, $2. 

The author, a_ retired surgeon-general of 
the United States army, here states for the 
benefit of non-medical readers the established 
facts relating to infectious diseases, and indi- 
eates the methods necessary for the preven- 
tion of such diseases. fe has, so far as pos-| 
sible, let the various theeries of immunity 
alone; his object being the diffusion of such 
knowledge as ‘‘cannot fail to promote the sani- 
tary interests of the people.” 
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For which Letters Patent of the 
United States were Issued 
for the Week Ending | 
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Ammonia, making, A. Frank ....... Sot ete8 ota 776,314! 
Arch abutment, M. Meller .....-......+-. 776,252 
Ares, means fer counteracting, R. 

TAGs ois 20vao.e6 cue crass chedssdvecotnn sue ‘aeraretoso Sree: 776,059 
| Autematic lubricator, M, P. Elgen . - 776,308 . 


Autematic switch, E. H. Saunders 776,353 
.Autemebile deer and seat leck mechanism, 

E. L. HWigermayer .........e. eee eee eee 776, 015! 
Autemebile headlight cever, H. S. Tempkins. 775, 999 
Automobile transmissien gear, W. Simkins. 775,941 
Autemobiles, etc., speed ceutrelling me- 

chanism fer, R. H. Hassler ...... . 776,134! 


Axle truss red, vehicle, N. Halversen . 776,022 . 


Axles inte car wheels, hydraulic press 

fercing, A. Nelte ........-00e eee eee 776,415: 
Bag turning machine, C. F. Sparks . - 775,996 
Bag turning machine, pneumatic, J. Iver- 

SON ie ae ie Se aaa eae ciniers cle ences 775,975 
Bags, turing, J. Iversen .. 775,976 
Basket making machine, @. Schleicher .... 776,205 
Bath apparatus, shewer, C. E. Wallen .... 776,209 
Battery plates, pretective ceating fer ster- 

age, A: Mey@ret. oi. cscie inci ee ce tens 776,480: 
Battery plates, pretective coating er cever- : 

ing fer sterage, A. Meygret -. T76,192 
Beam presser, H. Parsens ia wed . 776,418 
Beams, interier cernices, er el 

struction ef false, W. Nielsen 776,344 
Bearing, thrust, W. M. Helmes ++ 175,923 
Belt tightener, F. P. Burkhardt .. 776,170 
Bicycle, C. E. Pierce ............ «- 775,935 
Binder, GE. L. Shipman ............ «+ 776,432 
Binder, temperary, J. A. Greene . 775,918 
Blind adjuster, I. L. Garside............ 776,317 
Bleck. See Building bleck. 

Bleuse, bey’s, S. Hirsch .............000. 776,324 
Beiler ceeling device, water tube, E. ! 

Mettler. ° witciste it inonacs bite ta eee ale 776,479 : 
Beiler furnace, H. L. Meyer............-. 776,143 
Beiler tube cleaner, E. Mettler. .. 176,478 
Belster, S. P. Bush ............ «» 776,045 
Belster standard, N. Halvorsen. . 776,020 
Beek leaves er sectiens, machine 

ing eregathering, AW Hess ...........e le 775,920 
Book’ Ca nisulater, manifelding sales, A. R. 
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Book, memerandum, R. A. Wallace.... 
Beek smashing imiachine, C. Seybeld.. 
Beek stuck, Green & Macdenald 


Boot er shee, butten, Ii CG Jenney.. 776,065 
Beet er shee fermer, J. I. Cellins.. T76,012 
Bettle, H. Vincent ......... is + 776,097 
Bettle, DB. H. Manaban 776,140 


Bettle card helder, 775,988 


Bottle, nen-refillable, Anger & Bengartz. 776,286 
Bexes, ete., implement fer opening, Ty oJ. 

Lynch |... wee. 776,191 
brick, perferated radial, ) ‘D. Plder, “Tee. T76 127 
Breeder, Wee @DO Mann iii ci secs eee es 776.346 
Brush, feuntain teeth, A. Hosmer....... 776,468 
Bucket, clam shell, MceMyler & Leyell... 776,08) | 
Bufling machine, W. A. Parmenter....... TIb,417 | 
Buggy wrench, W. S. Mitts....... «+ 776,412 
Building bleck, Mather & Bewen. .. 776,409 
Building bleck meld, J. P. Sherer.. . 775,940 
Building lbleck meld, I. L. Landis...... 775,980 
Building bleck melding machine, 

Jackson... eee eee eee » THAT 
Building material, art: 776,430 
Burling er perehing 

SHAW on. eee eee eeee 776,260 
Bustle, E. Colquhoun 776,115 
Cobleway: cenveyer, electrical, C. Messick, 

8 od 


Calcining furnace, W. A. Keneman ... 
Calculating machine, B. H. Saunders. 
Camera, paneramic, W. J. Jehnsten.... 
Can clesure, M. Leyine 


Cans witheut the use ef selder, means fer 


TTth, Lt 


securing valves te, W. I’. Bredrick.. 776,215 
» Cap, EL S. Regers ....c cece eee eee eee ees 776,261 

. Car bedy belster, J. Green » 776,236 
Car bolster, J. Green ..... 776,234 
Car belster, railway, H. W. 

TSSUE: «ei isn dice eee heb eae ecataows Soasended WS 5es4e8 ao 12,291 
Car, ceal, ere, er ballast, G. E. Simenton. 776,149 
Car ceupling, G. P. Ritter ...........06. 776,031 
Car coupling, @ S. Pulliam - 776,203 
Car ceupling, W. S. Kneedler - 776,333 
Car deer leck, E. H. Rey ............00. 776,089 
Car draft rigging carrier, O. S. Pulliam, 

776,201, 776,257 
Car draft rigging, centinueus, A. Jehnsen. 775,977 
Car dumping apparatus, H. H. Bighouse. 776,009 
Car fender, L. Rideut .................- 775,937 
Car, ebservatien passenger, H. Remunder. 775,938 
Car part, E. I. Dedds ...............05- 776,175 
Car, railway, C. Vanderbilt 775,952 
Car replacer, J. W. Pettee ...... 775,987 
Carpenter’s device, H. F. Velberding . 776,277 | 
Cartridge belt er bandeleer, A. Mills.... 776,193 
Casket catch, L. Greensides............ 776,319 
Centrifugal machine, B. Cehnen ........ 776,295 
Chart, feldable and pertable, J. E. Hesmer. 776,181 
Checkrein guide leep, E. Van BDyck...... 776,369 
Cheek distender, J. G. Creckett » T76,302 
Cheese cutter, B. Bleed .......... » 776,168 
Churn, B. R. Bryan oo... cee eee eee 776,383 
Clethes line helder and tightener, C. W. 

OEE racists See ags vb owen 6 gure undead earns 775,931 
Clutch, Seibt & Ceek - 776,266 
Clutch, C. CG. Keyser. . 776,404 | 
Clutch mechanism, E. R. Dickey .......... 776,224 
Ceffee reaster, E. T. Shertt .-- 776,358 
Celter, J. P. Hey .ceccccscceeceeeaes . 776,135 
Cembustien, preducing cemplete, H. 

Caldwell FTi71 
Cemmede, M. B. Smythe ............ 0.0. TTF 
Cencentrating machine, A. H. Stebbins, 

775,946, WAT 
Cencentrater, F. T. Le Strange.....+... i, La) 
Ceeking apparatus, gas, L. Schene...... 
Ceeling beard, undertaker’s, L. E. Fes- 

@1CK ik sat ote Goutal Oi iaath a ais tas have 
Cerk extracter, L. & HE. Strehacker. 

Cerset ferm, T. F. Semers..... 
Cot er pliable bedstead, I. Hirs 


Cot 
Counter, 


en picker, W. W. Heskins ....... 
Cc. H. Veeder 
Coupling, J. W. Buller 
Ceupling, Prestele & Blamosc" 
Cover and fastening fer cases, 
yersible, M. J. Bartlett 
e ferm, Decew & Stewart ............ 
e er shipping case, kneckdewn, A. EH. 
PTATELS  ctretessgiir genes, tetvecbel oda sya Maar sbent rea NreRTA o 
Crewn swagers, meld fer seamless, 
CORTE edit sa ae a eRe Mee Pee ee tes 
Cuitivater, S| H. Tinsman 
Cultivater, J. EK. Spraggins 
Curtain fixture, adjustable, 
Hedge 
Curtain stretcher pin, W. 
Cushien ferming mechanism, C. 
Cylinder drainer, A. G. Hewett 
Dark reem, pertable, E. L. Hall 
Dental dilating ferceps, er appliance for 


sce a Martlett ce pier: 
Cra 


‘Alber 


776,034 
775,966 
776,061 
775,969 


A. Sheemaker.. 
A. Fisher. 


dental er surgical use, H. Parsens. 776,348 
Dental engine handpiece, F. I<. Hesse.... 776,466 
Dental handpiece, A. Sargent....... T76.204 
Discharge mechanism and valve, autematic, 
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Display rack, E. B. Westen 
Display stand, A. Wright . 

Ditching machine, J. W. Butt 
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Howard icc cc cee cece cence eeaes 
Door securer, J. J. Huyler ...e.eee... 4 
Doors, gates, ete., arres {ing “device fer, 

Guedeney & Harles ......... cece eee 
Deuble beiler, M. J. Hillman 
Beugh raiser, W. A. Heckel 
Draft and buffing rigging, R. DBD. Gallagher, 

Dts head atyh eae 8 otto len 2D eles dea ade Wisleseck 1k asa.e io 776,390 
Draft rigging; O. S. Pulliam .............. 776,202 
Draw gear and buffing apparatus, H. F. 

| Weernley ......... 775,959 
Dredge, .J. B. Cantwell + T6237 
Dredger head fer suctien 

able, O. Fruhling .......c.c.seeeeee 776.051 
Dredging apparatus, O. Fruhling 776,049 
Dredging device, O. Frubling » T76,050 
Brill ceupling, C. H. Giese » 176,391 
Drill er pump red extracter, E. F. Day... 776,221 
Dry separater, T. A. Hdisen.............. 775,965 

e and making same, bluc sulfur, Schmidt 
& Bethmann .....ccsssscccccccsvccee 066,264 
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Veeder 
Counters 


to register reciprocating 
movements or revolu- 
tions. Cut full size, 


. Booklet Free 
VEEDER MFG. CO. 
Hartford, Conn. 


Cyclometcrs, Odometers, 
Tachometers, Counters 
and Fine Castings. 


TAKE THE AIK SE PLATE ROAD FOR 
THE ST. LOUIS FAIR. 


Lowest Rates and many unusual privileges. Special 
$15.0@ rate on certain dates. Full information on appli- 
cation to local Afents, or R. E. Payne, General Agent, 
291 Main St., Butlaio, N. Y., or A. W. Ecctestone, D.P.A., ! 
38 Broadway, New York. 


Andrew Carnegie, Thomas A. Edison 
aia many other successful men lbe- 
fan their careers at Telegraph 
Operating. Why don’t you 
Jearn? For $1.75 we will 
a send yeu a complete 
N. OD. eutfit. with 
book of instructions, 
be express (not pre- 
paid Send for cata- 
lee of electric appa- 
ratus, supplies and 
novelties. 
JL. GUNNELL & CO. Inc, 20 Park Place New York 


“~ “MOVING PIGTURE MACHINES 


Filius, Stereopticons, Views. 


lf you contemplate go- 
ing into the public en- 
tertainment business, 
write for catalogue No. 
9, which gives detailed 
information and prices 
of Moving Picture Ma- 
chines,Films, Stereopti- 
cons and Views.We offer | 
dependable apparatus | 
and views only- no sec- ° 
ond-han@ goods for sale. i 
Responsible parties 

using our machines can 


nt moving picture 
& films for one night's , 


S use. 


KLEINE OPTICAL co. 


62 State Street, Chicago, Ti, 


and 


 CompleteElectric Lighting Piz Plant 


Price, $84.00 
mo only, foreight 16-c,p. 
‘amps, 326.00; lamps, wire, 
fixtures, etc., $8. 0; just suite 
able for residences. smal! fac- 
tories, yachts, etc. A strictly 
first-classguaranteed outfit. 
wind for any special piiTpode 
, to erder, usually without extra 
cost. Send for Bullet Xo. 
The el uridge Electrical 
Mfg. Co., Water Street, 
N ¥., U. S.A. 


| Dyna 


Elbridge, 


For the Intimate Details 
of the Tool Business of the 


GOODELL-PRATT COMPANY, 


Send for Catalogue No. 6, 1908 

It contains particular descriptions | 
and clear illustrations of nearty 360 
devices and accessories. A perfect 
expfisition oF perfect urticles amt 
Poluita on Currants, weighes, shipping, 
orders, and \ist prices. 

GREB.ELELD, 


MASS. 


Mao PERFORATING CO.” 


p86.\ PERFORATED METALS ‘ 
¢ | OF EVERY DESCRIPTION 
FOR ALL_USES. 


i CREENS OF ALL KINDS. 
225 NORTH UNIONST.CRIICAGOUL 


ORIGIN AL BARNES 


Upright Drills 


10 to 50-inch Swing 
Send for Brill Catalogue. ABAD S 


W. F. & JNO. BARNES CO. 
(Established 1872) 
1999 Ruby St., Rockford. Ill. 


THE OBER LATHES 
a For Turning Axe, Ad@ze, Pick, 


Positive 
Feed 


Ma pt, 


Sledge, Hatchet, Hammer, Auger, 
file, Knife and Chisel Handles, 
Whiffletrees, Yokes, Spokes, Poreb 
Spindles, Stair Baiusters Table i 
and Chair Legs and other irregular ! 
work, 

Ge” Send for Circular A 


The Ober Mfg. Co.,10 Be Bell St.. -- Chagrin Falls, 0., U.S.A. 


WELL weer 


DRILLING 
Over 70 sizes and styles, for drilling either deep er 


Machines 
shallow wells in any kin« of soil or rock. Meunted 
on wheels er on sills. With engines or merse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 


Dyeing apparatns. J. Kershaw .......... 
Tyeing machine, J. R. Greenweed 
Dyeing machine, J. Husseng 


E'lbew machine, A. P. Tucker 


Tilectric generaters, means fer centrelling 
the veltage frem, I. Deutsch........ 
Electric escillatien indicater, A. Slaby.. 
Electric regulater, autematic, A. McGary 
Electric switch, I. H. Parsens........... 
Electric switch and signal apparatus, L. 
GEiPAth, | sche ie oe eine woogie Woo wine aie ote See 
Electrical distributie system, B. J. 
PATONG 62 ated cyereso8e'aye: eh Fin bod bp areven barge eta 


Electrical escillatiens ef different phases, 
preducing quick, F. Braun 
Electremedical apparatus, Hirschhern 
Loewenstein 2. ee cece eee e ee teen cere eee 
Elevater centrelling mechanism, autematic, 
J.B. Murphy cee ise cee eet awed eceeene 
Embreidering, A. Schnauder 
Endless eleyater, E. Beusse 
Engine crank, C. J. Englert... 


-. 776, 
. 776,327 


776,069 
237 


776,038 
776,223 
776,359 
776,144 
775,933 
776,238 
776,374 
776,380 
776,062 


776,077 


. 776,265 


776,010 


T76,228 


Engine driving mechanism, J. 7 « 776,385 
Engine speed regulater, explesien, , 

Daley inci ie eee outed wae bate 776,118 
Engine yvaperizer, hydrecarben, E. 

LAM: , see iawn he ska debian es ean naa 776,406 
Engines, sparking igniter device fer hy 

carben, . W. Packard 775,932 
Exercising apparatus, J. L. Reberts... . 775,989 
Eyeglass meunting, S. E West .......... 775,956 
Fabric treating apparatus, tubular, ‘ 

Smith nec. ecscadan tak be oh ea ea eane 776,150 
Fabric turning machine, C. S. Shallen- 

berger Area is «+ 775,992 
Fan, meter, a 776,026 
Faucet cenpling, ies .» 776,298 
Felly jeint, J. B. Higginbetham. = ». 776,323 
File, paper, W. fF. Krene...... .. 176,247 
Filter device, W. B. Smith -- 776,094 
Filter press, I. Hatschek a .. 776,024 
Filter, pressure, 8S. G. Derham .......... 776,222 
. Fire hing cempesitien, ete. S. T. 

TN deaincte, Satie Bat vecd GeveteatelereGinaie- oe 1 776,011 
Firearm, J. .. 776,27@ 

I. . 776,381 
Firearm. magazine, L L. Hepburn ...... 776,243 
Firearm safety device, repeating, L. L. 

Hepburn 776,322 
Firearm sight, J. £ 775,958 
_ Fivepreof doering censtructien with iren 

bearns cennecting the carrying walls, 

flat, W. Kehlmetz ...............000- 776,071 
Firepreef shutter system, W. L. B’Olier.. 776,225 
Vireproof windew, I. N. Price............ 776,349 
Flewers, vines, ete., machine fer manufac- 

turing artificial, H. L. MeKain wees 175,985 
Fluids by selar heat, apparatus fer ra 

aA. Beurrier »+ 776,106 
‘ Fluerescent indicater, . 776,211 
Felding bex, Z. B. Webb......... 776,002 
- Felding machine, H. I. [ingwert 776,328 
Felding machine, Rebinsen & Viele...... 776,427 
Welding machine, circular, Wenz & McKee. 776,444 
Feed cutter, M. A. Pluecker ............ 776,47@ 
Foed package, steck, M. L. Luelblben...... TTO.A139 
Fruit er lard press, S. R. Munsen......... 776,253 
Fuel and making same, cempesite, M. R. 

Spelman 776,365 
Fuel, artificial bleck, M. Andes 4 776,373 
Fuel, injecter er burner fer eil, liquid, or 

gaseeus, E. Dysen 775,914 
Furnacee, E. S. Ormsby -» 775,930 
Furnace. W. A. Keneman . 776,185 
Fuse, time, K. Wieser . 776,100 
Gage pole er rod. F. Rebi 776,426 
Game apparatus, W. Burbank . «- 776,293 
Game apparatus, J. Fersheim ». 776,312 
Garment, V. W. Glever ........ . 776,054 
Garment fastening, M. W. Ferris ........ 776,309 
Garment fitting stand, W. H. Letters .... 776,138 
Gas burner regulater, C. H. Reser 776,258 
Gas lurner, safety, A. C. Carey .. .- 776,046 
Gas lurner, self-lighting, F. Stierl « 776,437 
Gas centreller, V. H. Slinack ......... «. 776,362 
| Gas light. incandescent, V. H. Slinack... 776,433 
Gas lighting er extinguishing apparatus, 

centact device fer, I. Tester........ 776,154 
Gas pressure regulater, « 776,384 
Gate, J. BDunferd...... 776,388 
Gear, speed changing, J. T. 776,2 @ 
Gear teeth, instrument fer pletting, CG Fr. 

MOOT cos iio ees See aed be 776,340 
Gin safety attachment, W. S. Baker.... 776,007 
Glass heuses, apparatus fer handling ma- 

terial in, W. BD. Hartupee .......... 776,133 
Glass, making wired, R. A. B. Walsh.. 776,158 
Glass melting furnace, W. T. Nichells.. 776,196 
Glass pelishing apparatus, cut, J. J. McCue, 

DES souecoi vio osais:'e sete seis 9. ecbreier wig acelre:6i anor hamalery 776,343 
Geld and silver eres, treating, C. H. Rider. 776,424 
Geld saving apparatus, H. O. Clark.... 776,113 
Gelf ball helder, W. B. Anderten..... - 776,101 
Gelf club adjustable head, R. L. & E. M. 

Urquhart wee. 776,368 
Gevernur, speed, H. N. Metsinger 776,028 
Grading and ditching machine, 2 

Russell specie ise e ieee ek te - 775,99 
Grain binder, F. A. Ryther 776,032 
Grain drill distributer, Packham & Oates.. 776,199 
; Grain er ether similar preducts, frictional 

sceurer fer, G. W. Leng ........-. e.ee 176,075 
Granite, manufacture ef artificial, L. A. 

Garche@y< ie adieu She in ee cereal nee S 776,46 
Grater, C. B. Hibbard . 775,973 
Gypsum, manufacture of c¢ 

ealeined, L. Mack ........ csc ee ee eee ee T7607 

Hame fastener, J. H. Parmelee.......... 776,029 
Hanger. See Deer hanger. 
Harrew teeth fastener, L. L. Haworth.... 776,394 
Harvester, cern, DB. Binns ............. . 775,964 
Harvester, traveling, D. Best « 776,167 
Hasp leck, R. B. Rice ............. «++ 776,086 
Hat head rest. F. Jaeger ....... - 776,065 
Hay distributer, @. & G. Hyatt .. - 175,924 
Hay rake, herse, Baxter & Martin . 775,961 
Heat ceil, self-seldering, F. B. Coek. . 776,218 
Heddle, E. Butcher ........ cc ccc eee 776,216 
Hinge, detachable spring, J. DB. Swacick.. 776,158 
Hitching strap attachment, F. A. Witzig. 776,447 
Heisting and cenveying apparatus, H. BD. 

Gast NUNS: isis ee et eee ti nate ecce a tectoce 776,230 
Helding and draining rack, M. 

PAGO: oe econ s ese sade Ea bee Stele Welw ee le 776,332 
Heef pad, Buck & Hassler ....... .. 776,108 
Heef pad, Duffield & Fairweather. ». 776,123 
Herse beet, L. Lackner .......... . 776,334 
Herseshee, C. L. Crush ..........00. 0000s 776,116 
Hese supperter clasp, L. A. & F. M. 

FSPitSe@hy anceceiaie 6 che otc ba nea oun Mes eee te SS 776,229 
Hub, speke tensien, C. E. Brewnse « 776,382 
Hub, wheel, M. Lachman . 775,979 
Hydrecarben burner, W. T. . 776,161 
Incandescent street light, V. H. S inack. T76.360 
Indicating character, J. BE. Hesmer...... : 776,182 
Indicater, F. J. B. Cerdeire .............. 776,297 
Inhaler and sprayer, J. E. Andersen.... 776,372 
Insect trap, S. R. Welch ........ 776,210, 776,280 
Insulater, Soo Oakman vo. cece eee e ee eee 775,986 
Jar clesure and fastener, E. Albramsen.. 776.162 
Jar neck and closure. A. Smelker........ 776,206 
Jewelry clasp, DB. H. Perkins .......... 776,256 
Knitting machine step metien, F. Wil- 

COTW. rice Ridivisgos so 0-0 sees ate ce cose oases ata peace Sue 776,445 
Kneb, screwless door. H. G. Veight « 776,276 
Knetter, F. Themassen . 776,271 
Lace fastening clip, shee, 776,469 
Lacewerk helder, C. C. Vilas 776,040 
Ladder prep, H. Williamsen . 776,446 
Tlamp shade, F. Lubbew ...............4.. 776,249 
Lantern apparatus, autematic magic, M. 

BONtZOI etsii Soya autie yee Wend n s heh raed soe 775,963 
Tiateh, Gi. Levy) sacs vic ccs cs es . 176,073 
Latch. gate, J. E. Huffman ‘ . 776,398 
Teather, treating manufactured, <A. 

Case: ie ie baat acee aan wet pyeteae e LEO SOR 
Levigating mill. J. W. H. James........ 776,472 
Light fixture, V. H. Slinack. . 776,361 
| Lecking device, CG A. Wi 775,957 
Leg hauler, G. W. Brewer............ . T76.169 
Leem center selyage ferming attachmen 

Ay SS; Cowan? 2. cadntxecan ognax ead 776,300 
Leem fer weaving catpetse J. W. Tillet- 

son et al... seceeae es 176,208 
Leem_ fer veaving ‘pile “fabric, ‘Ww. G. 

Hartley? saves ved. i oeas ted. aid se ees 775,970 
Leem picker metien check, C. 0. Hunteen. 776,399 
Leem pile wire metien, Beattie & McKend- 

TICK. bcs yp beleeeimaeie wanes seteeceeeeeees 196,985 


DECEMBER 10, 1904. 


Scientific American A2t 


Hiydrozone 


Cures 


Sore Throat 


A Harmless Antiseptic. 


Endorsed by the medica]lprofession. 
Send ten cents to pay postage on 
free trial bottle. Sold by Lead- 
ing Druggists. Notgenuine unless 
labelbears my signature : 


Ot Cheatcdaatane 


Dept. U,63 Prince St., N. Y. 


Write for free booklet on Rational] Treat- 
ment of Disease. 


ANTI-CANCER. 


PIPES! (US.PAT.AUGIJE.04, CIGAR HOLDERS 
pena 

OFFERED TO GUARANTEE: 
THE. WORLD Or A TONGUE BURNT BY 


PROPERLY SMOKING A 
(PERFECT GENUINE ANTI-CANCER. 
ANY TOBACCO., 


ADDRESS: ANTI-CANCER; 
P.O. DRAWER R. 
S.SERSEY CITY, NJ} 


TERE COOLING CHAMBERS... 
\B.RECEIVES SMOKE FROM? 
de. DISCHARGES IT INTO 
“\C. DIFFUSED THROUGH HOLES 1.273! 
“\SMOKE COOLED BY AIR HOLE 4.) 


GOOKEET.FROM ANY DRUCCIST 
ROTARY PUMPS AND ENGINES. 


Their @riginand Develepment.—An important series of 
Papers giving a historical resume of the rotary pump 
an@ engine from 1588 and iliustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1109, 1110, 11131. Price 10 cents 
each. Forsale by Munn & Co. and all newsdealers. 


MANUFACTURERS 
shouid investigate the 


B. F. BARNES MACHINE TOOLS 


before placing orders. The Tool here 
illustrated is cur 20-inch Drill, and we 
have many other sizes to make avery 
complete line, including Multiple Spin- 
dle Drills. If interested in the latest 
Toels for reducing costs of production, 
Jet us tell you what we have. 


B. F. Barnes Cornpany 
Rockford, Ill. 


A Handy Book 
To Have 


Montgomery & Co.’s Tool Catalogue 


ia TOOL 
3 CATALOGUE 


It is illustrated Phroughout and de- 
scribes and prices Toels. 704 pages,634x 
44 ins. The latest edition, with dis- 
count sheet by mail for 25 cents. 


MONTGOMERY & CO. 
105 Fulton S8t., New York City, 


CATALOGUE N22I 


Our Hand Book on Patents, Trade-Marks, 
etc, sent free. Patents procured through 
Munn & Co. receive free netice in the 


SCIENTIFIC AMERICAN 


MUNN & CO., 361 Broadway, N.Y. 
BRaAncs OFFICE: 625 F 8t., Washington, D.C. 


We have never 
been asked 
totakean 
engine back. 


JAGER 
MARINE 


ENGINES 


areof4 cycle type; speed control approached by no other 
make; run smoothly and reliably at speeds varying from 
100 to 700 revolutions per minute. 

STANDARD SIZES: 

UCylinder, 3b. p. Sh. p. Bylinder,1Oh,p. Ih. pe 
Z2cylinder, 7h. pe 10h, p. 4Uylinder, 14h. po 20h. pe 
Orders are now being taken for spring delivery. Order 

early and aveid delay. 
CHAS. J. JAGER CO., 166-8 High St.,Boston, Mase. 


The Genuine 
Armstrone’s 
STOCKS 

and DIES 


Acknovledged to be the best. Different sizes and 
capacities. Write for catalog. 


THE ARIISTRONG MFG. ©O., Bridgeport, Conn. 
New York Office, 189 Centre Street 


# Desirable Holiday Gift. 
DRAPER’S 


Recording Thermometer 


Traces automatically a correct and 
continuous record in ink of the tem- 
perature on a grad uated weekly chart. 

Standardized and fully guaranteed, 


THE DRAPER MFG. Co. 
152 Front St., New York 


=) Makers of Recording Instruments. 


j Loom warp beam, A. J. O’Rellly .. » 776,082 

Lubricating apparatus, H. Hamelle - 076,240 

Lubricater. See Autematic lubricator. 

Lubricater, M. La @uay . +e 776,188 

Lubricater, J. Pewell ... « 776,422 

Lubricater guard, Kerwick . 776,331 FOR THE HOLIDAYS 
Match bex, Dedge, 12,290 


Match making machinery, 


BODLAFELD. sre seie'e o's oie) whee o aye . 776, 464. 
Measuring instrument, L. M. Hedge...... 776,320) e 
Measuring machine, area, H. A. Dudgeen. 776,306 
Mechanical mevement, H. M. Barber.... 776,289 I ] } eé T1( a | } S a e S 
Mechanical mevement, J. D. A. Jebnsen.. 776,401 
Mechanical mevement, reciprecating, W. H. 
DDUKOT:  oceteres cache veep cteteds aOtes, stoi wc odete crue. ole 776,174 
Metal grinding er pelishing machine, E. } 
VENGELWUSD | oi.c che dacnseveeth. on vee ces 776,156 a I } a T I } S 
Metals frem sulfid eres Vis } 
Petter 776,145 
Metallic cyanids, mak ; i 775,953 
Micrescepe ebjective bhelder, W. I s _ 
ae sieseine’ 5 eck 775,984 4to. 11x13% inches. Illuminated Cover and 
illing machine, J. CKO is A strined tikes ke f = 
fee ace ee ee eee We 275 Illustrations. 340 Pages. Price, $10.00 
PEPAMITO SS sesces5 oy Tears (oe ay eto Sree th we Biaee where 776,083 
Mining machinery dipper, KE. S. Bennett... 776,105 
Mixing pee Auder ese a Abletren a re Ase 
elding apparatus vibrater, ql . Swift. 5,036 | 
Mesquite canepy, L. Hendersen 775,972 | B Y B A R R F E R R E E 
Metien transmitter, E. J. Christie. - 776,455 | 
Meter, an aieesl apa ae or ae Tee Editor of Scientific American Building Monthly, Corresponding Member 
Mush. SS ae er ey aciees ea 178471 of the American Institute of Architects and of the Royal 
Music leaf turner, J. G. Ansen.. .» 776,164 Institute of British Architects 
Nail er spike @river, Harriman & . 776,393 
Nail plate meachine feeding mechanism, 
B. Gardiner ...... re PA, casegn'y egepsisuase ei 776,461 
Neckband stretcher, W. M. Barnes .. 776,166 
Neck protecter, H. P.. Wysard... -- 776,041 
Neckwear helder, J. Weil ...... .. 775,955 
Nut leck, Rebertsen & Haneke . 776,351 
@il cup, V. Reyle ...........00. eM cs Te, a 776,262 
@re cencentrater, A. H. Stebbins.. 775,944, 775,945 
@re washer, A. H. Stebbins ......... eee 775,948 
@rgan, felding, A. L. White 776,004 
@ven, bake, CG fF. Dietz ..... 775,913 
Packing and display bex, A. 776,042 
Packing, shaft liquid seal, C. L. C . 776,296 
Packing, turbine shaft, C. A. Backstrem.. 775,910 
Paint cempesitien, W. A. Hall «» 775,919 
Painter’s palette bex, F. .. 776,443 
Paper drying machine, - 776,197 
Pavement, C. H. Platt .....ccesecevceees 776,419 
Paving material, etc., apparatus fer heating 
asphalt, S. Whinery................- 776,099 
Pen feeder bar, feuntain, J. L. Schnell.. 776,428 
Phetegraphic plate helders, light excluding 
device fer, F. A. Brewnell ........ 776,291 
Phetegraphic printing apparatus, c, 
MBALCUS cn oispsucnccicusiiha = apaiste » & «+ 776,436 
Picture frame, S. S. Gardner - 076,316 
Picture frames, feldable blank fer ; 
EL, GAgE PISTON "afsincssranvtytelsrshige «:uldtle sas 776,311 Weeeeseerstnsin desseeeye 
Piling censtructien, metallic sheet, 
Perel Ge (Saw e” cake sidsuatstate s aoe eyerdtaycuers- oeke 776,131 
Piling, metallic sheet, Gifferd & Sage.... 776,132 
Piling, sheet, Sage & Gifferd 776,147 
Pin catch, D. M. Watkins . 776,279 
Pipe wrench, G. W. Miller 776,411 
Plastic material cutting 
TG@ SAN 222 Sessnc age caves: s oayv-ds niet oe asd oer opeye 776,476 
Plug, multiple attachment, H. Hubbell.... 776,326 
Pneumatic despatch apparatus, C. F. 8 
dard ...... 775,949 
Pewer transmissi 
sen. & Hardie «occ. caeees sees ee. 776,027 
Pewer transmitting device, J. H. Baker.. 776,288 
Print, safety cempesite celer, F. E. Ives.. 776,470 
Printer’s inking and damping reller, A. W. 
AU D0 ODS See ee ee ION oO OORT OC} 776,000 
Printer’s register heek, J. Kyle ......... 776,248 
EORUD Es machine, duplex stencil, eB ae 
CECE UROGHTR ENED GuckOTO.o HGNC GSE a ; 
Belnting machine, retary, a ies tie 776,263 
rejectiles, preducing small caliber jack- 
eted steel, A. Haase .. » 776,056 SUMPTUOUS book deali ith f th t stately h 
Prepeller, beat, H. Helmeke 775,971 dch is me ea oe, wit woe ei ¥. ae oe ely eee 
Prepelling mechanism, F. F. 776,416 and charming gardens 1n America. e illustrations are in nearly 
ELOLTACLOD) LAR, — Gio ils. MMECTICK™ jot asic 2 MTG T9 all cases made from original photographs, and are beautifully printed 
Pump, duplex steam, C. A. Geyne 776,318 d : Thi 3 f 
Pump, oil, W. B. Masen ............5 te. 775,982 on double coated paper. Attractively bound. his book will prove one o 
Pons swandine valve fer eil er artesian et the most salable holiday books of the season, and will fill the wants of those 
Punching We ate iaghine, ‘snetal. oR: 76,377 who desire to purchase a luxurious book on our American homes. An illuse 
NOE) ate.ojag. spetei ays o Rie nve niles hogs var ate os 776,345 trated prospectus mailed free on request. 
Puree and vegetable fercer, 1. M. Helden. 776,136 
@uilling machine, J. Turner.............. 776,274 


Rabble arm and rake, 776,085 


Rack. See Display rack. 


Repath & Marcy... 


CMUNN & COMPANY 


Radiater air valve, IF. W. Leuthesser... 776,475 eos 
Rail chair, F. M. Annis 776,287 Subscription Dept. 0.0. 
Rail jeint, D. ®. Ward 775,954 Publishers of 


337 Broadway, New York 


776,006 
776,098 


Rail jeint, J. H. Allen... ** Scientific American ’? 


Rail splice, S. Wallwerk 


Railway rail cennectien, Genge & Cenner. 776,176 

Railway rails te railway ties, clamp fer 
cennecting, P. Dyer ............eeeeeee 776,307 

Railway safety step, B C. Rewell . 776,146 


Railway signal, S D. Cushing 776,386 Use Star Electric Powder Fures 


w 
a > 


Hallway signaling system, electric, M. A. an Star Electric Fxploders, Star 
Railway system, electrical, W. J. Alexander 776371 dertee, hey aeke wlastiae sure and 


sate. Send tor information. 


STAR ELECrRIC FUSE WORKS 
Wilkesbarre, Pa. 


. 776,342 | 
| 776,396 
: 776,450 
. 775,926 


Railway tie, T. E. McCermick. 
Railway tie, J. Herr . 
Railway track, DB. J. Andrew 
Railway track layer, E. 8S. Jehnsen... 


Railways, staff system and apparatus fer 
centrelling traffic en single line, E. 
We SSO). 2 aes oes oe wae wn 0 eiecae » wes: 

Ratchet and pawl mechanism, 

Barker cececececceccsscvenccesescesves 
Razer strep, G. C. Blasdell ...........000. 
Reflecter ef prismed glass, O. 

AMT, wi, Be ctenteevensen caeiererane <1 


Rein suppert, W. 
Rendering er reducing appa 


Hessen oo cc eect et eee cece ct oreseence 
Revelving stand, C. E. Gebrken 
Rheestat, W. Christensen................ 
Ribbon inte lace, machine fer 
Bergeren & Charlette ...... . " 
Riveting mechanism, Carney & Ml 
Read reller scraper, E. Tewnsend.... 776,037 Se 
Reads te allay dust, treating, H. B. Aa- 
MECSONE Go iacs Soicaa Hee aes fT ORE 775,909 \ THE CULTIVATOR 


A «1834-1865 


= 


attachment fer 


DS. 
776,212 
+ 776,198 


Rell cerrugating machine 
autematically setting the rells 
Anthen 

Reef sheathing, 


T. F. Odell 


Retary engine, C. F. Heinze ... . 776,058 | 2 { 
Retary engine, J. A. S. Becker.. . 776,376 § is not only 
Retary engine, I. Severance ...... . 776,431 | 
Retary SORINE Thede Magete io asthe siete fe eos ‘ ‘ 
Retary meter, C. @. Deutschmann ........ 776,387 
Bs eas thease Ba The Leading Journal of Agriculture 
Rubber frem vulcanized rubber waste, re- 
claiming, W. Keneman ........... 776,187 
Rule and angle finder, J. A. Traut .. .. 775,951 Dan 
Sack helder, A. H. Beckman ...... .. 775,962 and positively 
Sample case, felding, H. Braen.. . 776,451 | 
Sample case, felding, T. Clements . 776,457 


Saw, cresscut table, W. A. Firsthr wes. 775,916 
Saw gumming and sharpening machine, 

cembined, M. W. Pangburn 
Saw lubricater, hand, E. Yeung ais 
Saw set and gage, cembined, @ @bisen.... 
Saw tables, arljustable step fer band, J. 

T. Tewsley 
Scale recerding attachment, 


BEE ee 776,255 
: 776,448 
776,254 


776,272 
776,364 


The ONLY Agricultural NEWSpaper 


but also 


The one weekly devoted to country life which no suburban resident 


C. Sennichsen 


over bee istering device, weighing, J. H. tee 
MINAS c ce ee 2G erageresengyht odape ease erotejeaer sega i 
Scenery trimmer, theatrical, J. Re Claney 776.173 and no city owner of a country place can afford to be without 
Scraper, wheeled, H. N. & G. N. Baker.. 776,165 
Screening apparatus, S. R. Stil - 776,269 
eal fer shee , M. ‘ 1985 
- i late, J. Kabn .ecsseseeeee 775,927 > ’ AGENTS WANTED 
Sepiiaten eee De Seear ate: Subscription, $1.50 Four Months Trial, 50c. EVERYWHERE 


Separater leveling lbelster, A. B. Feiring.. 776,016 | 


Separater liner, centrifugal, P. A. M. Arn- 


Bers vee ecsceer seer errr rece r eee erenes 776,102 It will body interested i jaraont 
: ‘ pay anybody interested in any way in country 
Ser aa Ee uae ‘ is : awe a leg canes ? 776,347 SPECIMEN COPIES FREE life to send for them. Address the publishers : 
Sewing machine, shee, W. E. Lembard .. 776,407 


Sewing machine threat plate suppert, 


LUTHER TUCKER @ SON, Albany, N. ¥ 


L. Whitney ..ccccessesssecseeceocs +++. 776,370 | 
Shade lecking device, curtain, J. B. Fisher 776,048 
Shade er blind dust guard, windew, J. C. 

Babe: “toe sos niciocieiaiciete ote iete erkenee e eoee 776,048 | 
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Williams’ 
Shaving 
Stick 


signifies—Perfection. 


Williams’ Shaving Sticks, Shaving 
Tablets, Toilet Waters, Talcum 
Powder, Jersey Cream .Toilet 
Soap, etc., sold everywhere 


Write for booklet ‘‘ How to Shave”’ 


THE J. B. WILLIAMS co. 
Grastonsury, Cown. 


WILL(AMS 
TRAVELERS 

Favdnnt 
Seannbts ST) 


Operated by steam er cempressed 
air—hitness realized in its Ferm. 
Rapid success when used with 
suitable cencentrating table. Ca- 
pacity fully adapted te pressure 
carried, character ef cre, size ef 
screen mesk. The figures of cen- 
temperary mining will shew ne 
result equal in value te that eb- 
tained by this apparatus. 
THE IDEAL COMPANY 
440 Ellicott Square, Buffalo, N.Y. 
The Hendrie & Bolthof 


} Mig. and Supply Co., 
Denver, Col., General Agents 


Burning Money! 


Running a poiler witheut a 


is burning meney—even if you use cempeunds er some 
other device, tor tae Dean is the only means ef remov- 
ing all the scale. Write fer ‘**Ecenumy in the Beiler 


Room.” 
WM. B. PIERCE CO. 
319 Washington Street, Buffalo, N. Y. 


~ > a 

HeW T@® MAKE AN ELECTRICAL 
Furvace fer Amateur’s Use.—The utilization ef 110 veit 
electric circuits fer small furnace work. By N. Monroe 
Hepkins. This valuable article is accempanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur whe is versed in the 
use ef teels. kis article is centained in SCIENTIFIC 
AMLRICAN SUPPLEMENT, Ne. 118'2. Price 10 cents. 
Fer sale by MUNN & Co., 241 Breadway, New Yerk City, 
er by any bookseller er newsdealer. 


Everything for the Automobile 


Auto Fur Coats, - - $20.00 up 
Auto Rubber Coats, - - ©00 up 
Auto Cravanette Clothing. 


_ Yankee Spark Plugs, - - 2.00 
| Yankee Electrical Cut-Out 
| Switches, - - - - - - 1.50 


Big Free Catalog 
E. J. WILLIS CO. 2 Park Place, N. Y. 


Do You Use Chucks ? 


If so our catalogue will interést 
you. Sent free. New styles. 
New sizes. Ljiberal discounts. 


THE CUSHMAN CHUCK WORKS 
Chucks Exclusively Hartford, Conn. 


IMPORTANT. 


THE 
FOUR-TRACK 
NEWS 


The Popular Illustrated 
Magazine of Travel and 
Education 


From 130 to 160 pages each issue, 
every one of whichis of human in- 
terest. 

Subscriptions for 1905 only will be 
received until December 31st, 1904, 
at 50 cents per year; to foreign 
countries $1.00. 

After January Ist, I905, the sub- 
scription price will be $1.00; to for- 
eign countries $1.50; at newsstands 
ten cents per copy, 


SUBSCRIBE NOW 


and take advantage of this extraor- 
dinarily low rate. 


GEO. H. DANIELS, Publisher 
7 East 42d St.. Naw York 


Box No. 26 


Sharpening machine, disk, R. M. Ham- 


MONG vate ace srstelmisnarmale a cit aeets wi 6.3 eels) aca w 776,057 
Shears fer cutting T r angle iren, 

R. Schlegelmilch ............ 776,091, 776,092 
Sheet feed or separater, Harris, re- 

PSEUIO 2 Sista oko euceeeor tte Tacocans Saar eleteleusuene MESES 12,292 
Ships at sea, appliance fer transperting 

supplies te and from, G. Leue.......... 775,981 
Shee pelisher, W. T. Crill * - 776,301 
Sign, display, J. Ward. . « 776,278 
Signaling system, wirele 4 

Brandes f » 776,337 
Siphon cover, W. - 776,356 
Sizing machine, Davis & 775,912 
Slimcs, pressure filter for, W. A. Prichard. 776,084 
Snatch block, J. J. Geary. . 776,052 
Sodding composition and ial 

is” NSS Gis chs a ee awarpewanee mere eS 776,246 
Soldering machine, can, O. J. Juhnson.... 776,473 
Noldering machines or for other purposes, 

feed mechanism for can, O. J. Johnson 776,330 
Solid and fluid fuel furnace, C. A. Gifford 776,053 
Sound repvoducing appavatus, mechanism 

fer changing the veproducer pins ef, 

7 = Shur iiih, Rs ss vel ees eee wane 176,354 
Sound reproducing instiunents, fo) 

F.oS.) Kinney 776,070 
Spark arrester, A. J. Ilaebler «. 776,239 
Spear, automatic rope, M. ee She + 776,425 
Spigot, CG. A. Gildemeyer ............008. 776,465 
Spindles, bobbin clutch for rotatable, C. 

KE @IMIGHG AMS mes gee oad asd feaaleladh toca ae td nds 776,141 
Spindles, bobbiu clutching means 

ble, W. I. Allen SFE eae 776,163 
Spindles, bobbin clutching means fo. spin- 

MULE jog © 0 Ls MIG EGA Le 325 90h a'4 thee satiars Honeys 776,142 
Spinning and deubling frame spindle, self- 

eentained, II. Meynell .............08. 776,410 
Spinning and winding machine, yarn, A. J. 

& H. A. VFoulds ............ 776,128, 776,129 
Spinning frame scavenger roll suppert, C. 

Mis, NEUE AY Sc a aaa eh edie shag Ri an eee 775,928 
Spinning spindle, GO. Draper .. 776,121, 776,122 
Spool er the like, W. A. Smith.......... 775,994 | 
Stacker for threshing machines, pneumatic 

straw, R. & 'f.. B. Christie 776,456 
Stamp mill, D. 1. Whiteside 776,159 
Stamp mill, ere, P. N. Nissen 776,414 
Steam cylinder, J. P. Finley 776,310 
Steam trap, C. E. Squires ...... 775, 943 
Stencil sheets, plate fer m 3 

ICrricks) (ss bese cease shew bace 776,180 
Stirrer and - 

aad Raaeinayrs fd a's Caddgfars Senere ees fees eakedl = 776,184 

EF -« 775,967 

Stove, oil, W. s « 776,320 

Stove, portable, E. UV. Stevenson.... 776,151 

Stretcher, J. Wervin ...... Pee Sch ws can TE 776,389 
Surgical bandage and inatevial f 

same, R. Robiischek ................ 776,087 
Switeh key, P. R. McBerty ........... 776,413 
Syringe needles, metallic package for, R. 

WE WebnSON! 2.0 seers ycten oy egies eae -»« 776,402 
Table and desk, combination, - 

lander ,, Borevirort 776,355 
Tableware, se e, O. Snyder. 776,363 
Talking machine arm, H. E. Morg « 776,194 
Talking machine hellew sound 

tube, J. Jette -» 776,183 
Telegraph key, R. M. Wood ..... .. 776,168 
Telegraphic transmitting tape perferater, 

P. B. Delany . 776,119 
Telephone call teller, H. M. Hile ......... 775,921 
Telephone exchange system, I. H. Smythe 776,435 
Telephene exchanges, multiple switcbbeard 

fer, M. G. Kellegg........... 776,067, 776,068 
Telephene line service meter, ©. 1. Scrib- 

MER ha Mes Ake wpe Poros de heroes mene 776,429 
Telephone sanitary rotat diaphragm, S. 

Ghuvehill-Otton 22... 2.22. eee eee 776,112 
Telephene system and apparatus therefer, 

W. C. Runge 776,090 
Telephene talking cir S. 

necting and cisconnecting, 5 

Brinckle! ace onsen iis ea ayes sce tanaeee 776,298 
Tennis marker, G. Jakob is .. 776,329 
Theater chair, TI. Blanchard .. 776,044 
Thresher, pea or bean, J. Sitter «+ 775,942 
Ticket, railway, W. H. Barnes .. «. 775,911 
Ticket, railway, O. S. Travis «. 776,273 
Tie plate, B. S. Wassen .. 776,442 
Tile, brick, ete. S. Veyen . 776,441 
Tire, W. C. Stekes : 776,035 
Tire inflating pump, 8S. 12 Spencer . 776,366 
Tire rim, ©. G. Fawkes we TIC@47T 
Teaster, broiler, ete. M. J. Widenhofer.. 776,283 
Tebacce stripping machine, Ff. G. Vranken- 

MOI ceacavenaite cctty =? ecole tuaptveregaeh ates ootkael's yoyo 776,018 
Tongue suppert, H. W. Hartwig ......... 776,321 
Teel holder, adjustable, Mathieu & Pullan. 776,250 
Toethpick. W. Barnes 776,008 
Tey, mechanical, C. W. Taft .. 775,950 
‘Tey terpede exploder, S. T. Hutchinson.... 775,974 
Train erder pretecter and signal lock, 

Draper & Rey .........6. : 776,120 

Transfer pad, A. G. ter 776,421 
Transfermer, W. L. Waters . - 776,001 
Trap. See Insect trap. 
Tree ceupling, E. O. Hedgsen........... 775,922 
Trelley, W. <A. Holland .. 776,064 
Trelley guard, J. 3B. Short. «. 775,993 
Truck, W. Peckham ....6.0.--euecees «. 776,030 
Truck belster support, car, J. Green..... 776,235 
Truck driving mechanisin, J. McMyler.... 776,@80 
Truck, electric car, W. Dalton.. 776,303, 776,304 
Truck transem, car, C. T. Westlake.... 776,282 
Tube er fiue cleaner, J. J. Byers. .. 776,452 
Tufting machine, cushien, Gros & 

Phrmantrayt .. ici cc acca deace seas .. 776,055 
Typewriter cushien, E. V. Mendenhall.... 776,251 
Typewriting machine, J. Felbel .......... 776,017 
Typewriting machine, W. J. Barren.. . 776,103 
Typewriting machine, L. R. Reberts...... 776,259 
Typewriting machine tabulating mechanism, 

ET” RAVI: apg Saves Botece ts oie: Pe wuss Pe eee erste ess 775,925 
Umbrella, C. G Regers 776,352 
Umbrella pretecter, A. « 776,241 
Valve, J. O’Meara ........... 775,929 
Vaper burner, A. Gateau ...... cece eee eee 776,231 
Vehicle centreller, electrical, H. H. Cutler 776,220 
Vehicle, foot propelled, W. J. Shields .... 776,357 
Vehicle meter and frame therefer, N. T. 

PETRI SC OD) esd inoue, Sadie ve ds neaceteee Sumer age = 776,023 
Vehicle running gear, J. F. Murphy...... 776,078 


Vehicle seat shifting rail fastener, F. H. 


DG Meet cist tons, Segerene ak Me ne oe odenehe Snepensisic el abe 776,305 
Vehicle spring, N. Halversen as. 776,021 
Vehicle steering gear and meter centrelling 

mechanism, meter, C. Schmidt 775,991 
Vehicle wheel, Ring & Cooper .. « 776,358 
Vehicle wheel, IL Gates ................ 776,463 
Ventilating apparatus, 

man . 776,003 
Vertebral stretcher, S. 776,335 
Vielin wrist brace, « 776,434 
Vise, C.. A. Edlund « 776,126 
Wagen, lumber, CG G. Streich ...... - 775,998 
Wagen er car, dumping, B. Leens 776,074 
Wagon, peanut aud cembinatien, C. W. 

SCOURS Trius risa agane Saieatices eye eact hope piany duatstecel 776,148 
Wagen reach J. T. Crampten...... . 776,458 
Wagen, rell eff lumber, C. G. Streich « 775,997 
Wagen train, A. Keppel ................ 776,405 
Washing machine gearing, Cammack & 

Scheenever ......... - . 776,109 
Water c P. J. Ma 776,408 
Water sealing trap, . 776,299 
Water stage recerder, i, 

NG z. hrs SiR eat cc ae kos aioe hs caepenetarareme eo 4 776,315 
Water wheel, impact, S._ Selden «. 776,093 
Waterpreef ceat, R. Underdewn... . 776,440 
Waterpreefing sheeting, A. Gress ....... 775,968 
Weather strip fer deors, T. H. Duncombe 776,226 
Well tube strainer, W. E. Harmen....... 776,392 
Wheel. See Vehicle wheel 
Wheel beiling device, C. J. Shellenberger. 776,268 
Wheels, remevable runner fer carriage er 

wagen, C. H. Garrison, et al.......... 776,462 
Wheelbarrew tray, C. B. Reckweed. . 776,088 
Whetstene melding apparatus, N - 

LON | sys oss De eee oate . 776,172 
Windmill, E. E. Geuld « 776,019 
Windew, H. C. Geerge . « 176,177 
Windew, BE. C. Luks ..............- « 776,477 
Windew, metallic sliding, C. E. Brick « 775,915 
Wire drawing die, R. Krause...... . 776,072 
Wire stretcher, F. N. Renfrew.... . 775,986 
Woven fabric, Valentine & Bentley...... 776,276 
Wrench, Q, EB. Henderson ..-..+senensene 776,060 
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THE 


Christmas Number 


Scientific 
American 


ISSUES ON 


December 17, 19C4 


It will have a special cover, printed 
in two colors. 

It will contain 36 pages and will be 
more than twice as large as the regular 
edition of the SCIENTIFIC AMERICAN. 


Itspriceisonly TEN CENTS. 


Here are some of the good things it will contain :— 


An article on Irrigation in Colorado describes the striking work 
done by the Government in converting arid expanse into a land of 
plenty. Some of the pictures portray the region as it appeared before 
water was turned on—a dreary, arid desert; others show the same 
country after irrigation, and exhibit it in all its luxuriant fertility. 


Emile Guarini tells how the French make champagnes, a process 
which is scientific, because it is based upon the expert application 
of the principles of fermentation, The article is illustrated. 


A very complete article on the Bertillon system of identifying 
criminals forms one of the features of the issue. The article was 
written after a very careful study of the methods employed by the 
Police Department of the City of New York, and is illustrated by 
photographs that were especially taken for the ScIENTIFIC AMERICAN. 


In the States of the Middle West farms may be found that are 
not measured by acres, but by square miles. To gather in the crops 
of an area so vast in extent, exceptional mechanical devices must 
be employed. These are described in a very interesting article that 
is fully illustrated. The means in question consist of traction en- 
gines of enormous power that do the work of many horses and men. 
How the traction engines are used for other purposes than those of 
farming is also told. 


A German eye specialist has succeeded in devising a wonderfully 
ingenious camera that shows just what the interior of the human eye 
looks like, and renders it possible to detect disorders. Pictures 
accompany an article on this subject and show the appearance of 
the human eye from the inside, 


A Frenchman named Gasparis has invented an instrument that 
he calls a ‘' bioscope '’ forthe study of insects. By means of this 
instrument he has succeded in making very striking pictures that 
illustrate the life of some of our more common insects. These 
pictures, which show the creatures highly magnified, are published 
in the Christmas number, together with an article. 


A splendid longitudinal section of a battleship is published, 
which shows every detail inside and out. The various compartments 
and the mechanical appliances that goto make up a modern fighting 
vessel are carefully enumerated in the article, and indicated in the 
illustration. 

A clear and simply worded article on radium is another feature. 
The article is designed to tell the layman how the physicist con- 
ducts his experiments with the most precious substance in the world, 


The great power plant which Mr. Yerkes has erected in London 
is carefully described by a London contributor and painstakingly 
illustrated. 


Archzologists will read with interest a highly instructive article 
on some curious Roman remains found in Northern Africa. 


To be obtained from Newsdealers or from 


MUNN & CO., 361 Broadway, New York 
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FINEST LINKS 
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C.M. BURT, GENERAL PASSENGER 
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F YOU SHOOT A RIFL 
ply YOU SHO yan oF lmakea Bull’ 
: Eye by sending three 2c. stamps tor 
af" the Jdeal Hana-book “A,” 126 pages 
E REE. The latest Encyclopedia of 
b, Arms, Powders, Shet and Bullets. Men- 
es tion SCIENTIFIC AMERICAN. Address 
IDEAL MFG. Co., %USt. N New HAVEN. Conn., U.S.A. 


(Reliability) 


In the British Reliability Trials beld 
August 2 and 8,on the Thames River, the 


FAY & BOWEN MOTOR 


ae was the ony machine in its 
a Lt Class to obtain. he total of 100 
" marks for KE LLA BILITY, 
jem running the two days of the 
trial wirhoue a stop. 
No crank or handle is used 
-. i starting. Send to 
bij us for copy ot the 
a5 a=. Judges’ Report and for 
our illustrated cata- 
logue of reliable motors and handsome 
motor boats. 
FAY & BOWEN ENGINE CO. 
80 Lake Street - - Geneva, N. ¥., U.S. A. 


In 


ADD TO 
YOUR SUCCESS, 


Sage fire note west iz ehiing 
tong eelatars by using 


THE LOCKE ADDER, 


It minimizes time, expense ana drudgery of 
business details. Ads, snbtracts, multiplies 
and divides. Capacity, 399.999,999. Cannot make 
a mistake. One of the fastest adding machines 
made, Nocomplicated mechanism to get out of 
order; noexpert repair man’s bills to pay; no breaks to 
cause delayand inconvenience. Ready touseany time, 
any place. Simple,light, handy. Size,4x10% inches, 
All metal. Price, 65.00, prepaid in U.S. Sen 
for FREE descriptive booklet. Agents wanted, 


Cc. E. LOCKE MEG. CO. 
25 Walnut Street, Kensett, Iowa. 
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The HOW and WHY of “of Electricity 
By CHARLES TRIPLER CHILD 


A book that all mayread with understanding. The 
story of electricity stripped of formule and written for | 
those who wish tolearn. Price $1, postage prevaid. | 

New York Sun: **We know nothing that gives so 
much real help in so short a space.” 


Published by ELECTRICAL REVIEW PUB. CO. 
13 Park Row, New York 
Sample copy of the Electricat 1 Review FREE, if requested 


ELECTRIC LAUNCH MOTOR. — TUE 


design in this paper is for a motor of unusual simplicity 


aT 


of construction, which can easily be built by an amateur ; 


at small cost. it is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches. and 
is capable of. propelling such craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1202. Price 0 cents by 
mail, trom this office and from ail newsdealers. 


ON TYPEWRITERS 
of all Makes 


that Ford’s Weather Strip is different 
from all others. Its peculiar construction 
renders it absolutely air-tight. It is made 
entirely of Southern pine, treated with oil, 
and will neither wear out norrustout. It is 
inexpensive and easily applied to all doors 
and windows. Will not warp, shrink or bind. 
Send for FREE sample and prices, 


Agents Wanted Everywhere 


CHARLES J. FORD 
No. 225Senior Building, Holyoke, Mass. 


A True and Tri- 
umphant answer to 
the demand for the 
only 


Automatic 
Hand Winder 


ever croduced. Winds 
the finest wire. Perfect adaptability for hand or power 
work with mandrel in vise or lathe. Made in two sizes: 
No. 1, capacity to 3-32, $1.25; No. 2, capacity to 3-16, 
$1.74, By mail, postpaid. 

THE BEST TOOL CO., 75 Sherman St., Boston, Mass. 


50 Years’ 
Experience 


Patent 
Applied for 


Trade Marks, 
Designs, 
Copyrights, Etc. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
inventionis probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency fersecuring patents. 
Patents taken through MUNN & Co. receive 

Special Notice, without charge, in the 


Scientific American 


A handsomety illustrated weekly. Largest cir- 
culatioc of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers 


MUNN & CO.3¢1 sroadway, NewYork 


Branch Office 626 F St. Washington, N.C. 
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ak 7 
Wrench, J. M. Heke ...... seeeeesscooees 776,063! 
Wrench, W. V. Gage cccccseeees eee 176,459 
Wrench attacbment, A. L. Cherry 
Yarn from magazine rells of Shert fiber 
material in a meist geadicien, preduc- : 

ing: Ri Kron. cies ete esectctees oe 776,474 

Yeke ring, neck, P. Furst , ecccssees 726,180 ! 
DESIGNS. 
Beat, pewer, C. F. Herresheff, 29d ........ 37,252 
Cabinet, H. ©. Gewran ........- + 387,250 
Steve, H. W. Beattie +» 87,251 
TRADE MARKS. 
Antiseptic fer certain named diseases, James 

Chemmldals Ces licks ieee cietie a haa oale ee 43,780 
Baking pewder, H. ©. Beckett . 43,769 . 
Baremeters, Shert & Masen ........ 43,789 : 
Beer, ale, malt, extract, and malt t . 

Milwaukee-Waukesha Brewing Co...... 43,771 
Cards, playing, U. M. Claris Publishing ay 43,756 
Cigarettes and tebacce therefor, il P. 

SUraMUSEs exotics vied este oka aks ge hte. 43,772 
Clecks, New Haven Cleck Ce. 43,785 
“Clothing, certain named, Klein, Macbt B 

& Hirshfield  ...... eee cee eee 43,762 
Ceffee in the raw bean, Veth Gebreeders.. 43,768 
Cellars, FP. H. Nerris ............ 43,763, 48,764: 
: Engines, thermal, H. @e Buren .......... 43,46 
Fabrics, wevyen cetten pile, A. Leuis...... | 
Fleur, wheat, Gregery Ceek & Ce........ 

Flusb tanks, clesets, and basins, Ceyne & 

MICLUDIY. |. Wapice acdsee Gah: Sasi aeanerasets Sas are 6 43;,795 
Glass vessels fer table use, McKee-Jeannette 

Glass Werks ...........- 43,792 
Grayers, their bandles and be 

rk, Bowman’s SODS) 235.64 b. 0 irae Siiecoteiad eee 43,787 
Hair growers and preservers, C. Heinrich. 43,781 
Insulating yurnishes, Imperial Varnish 

Works Siesta d bbs seh cduy tae, She heve eran 40: Deane 43,784 
Lantern helders, miners’, Latimere Mfg. 

COs im ols Saco Tae Mee Mee gene eN Oe ee 43,791 | 
Lenses, T. A. Willson ............. 0000s 43,788 
Letiens, creams, and pewders, skin, Ber- 

ginski & Hichter vo... eee cece eee eee 43,779 
Medicines fer certain named diseases, F. 

Comar & Fils & Cie ...... ee. eee. 43,775 
Pettery, hand decorated under glazed art, 

Reseville Pettery Co. .......... ec eens 43,793 
| Remedies fer skin diseases, liquid, Shendal 

Pharmacal Ceo. ......-...c eee ceeeeeees 43,776. 
Remedy fer la erippe and 

Voerhees wed iain Averys Sine ih eg ena ars tine a hae 43,778 
Remedy fer malaria, 7. Dannelly aca atelnle 76 43,777 
Rubber beets and sbecs, W. F. Maye & 

CO. Bb iNctenta $6 ahten ore ie Sa cae 43,757 
Sad iren pelishing cempeunds, C. Heinrich. 43,782 
Shade cleth, window, Western Shade Cleth 

OO eon sh idine hitahoaes OMI ith weariness - 43,765 | 
Shirts and drawers, H. H. Sanders ...... 43,760 
Shoes, boys’ and girls’ leather, canvas, and 

eleth, Brown Shoe Cempany 43,758 
Seap, teilet, F. G. Burke 43,766 

Tea, H. C. Beckett ....... 43,770 
Tebacce, chewing, B. Payn’s Sen’s Tebacce 

Coe rere shee s Cees obey Seis eas 43,773, 438,774 
Valves, Crane & BackuS ......e.. sees eens 43,794 
Varnishes, celer, Ff. @. Pierce Co. ....... 43,783 
Watches, clecks, and parts thereef, Carle- 

Wits’. Go Cee vise es eo Giese Sat a eee ania whines 43,786 
Waterproef euter garments, certain named, 

M. Lindsay Rubber Ceo. ........0... 43,761 

LABELS 
‘“‘Baltimere’s Pride—Pure Rye,’’ fer whisky, | 

Peter Mueller Wine & Liquer Ce...... 11,629 
“Breme Ferrum Cempeund,’’ fer medicine, i 

Themas & Gilmere .................% 11,641 | 
“Champagne Velvet,’’ fer bettled beer, 

Terre Haute Brewing Ce 11,638 
*“Cegnac de Charente,’ fer c 

Mueller Wine & Liquer Ce............ 11,633 ° 
“Cellege Arms,” fer cigars, 

Sraphin gs COs. eevee le cic See ele aieeteweis ee 11,624 
“Curvette Skirt Braid,’’ fer skirt braid, 

Ts We Sebless:  icicis wavs eed re elon acne 11,647 
“Dentedyne,’’ fer medicine, Dentedyne 

Company... cc cece eee ee ree ere ee eeee 11,642 
“Dermal Letien,”’ 

Gon, aeisiatsre aigneeasaietscasesass oa go .6 larethotea. sb aie 11,643 
“Piamend Star Rye Whiskey,” fer whisky, 

Peter Mueller Wine & Liquer Ce...... 11,627 
‘Pr. Price’s Ice Cream Sugar,’’ fer - 

sert, Price Flavering Extract Ce. . 11,620 
*“‘Blixir Bar-Lithite,’’ fer preprietary m ‘ai- 

cine, Bar Lithite: Ge: oa.) eee 11,639 | 
“Genuine Helland Tip Tep Gin,’’ fer gin, | 

Peter Mueller Wine & Liquer Ce...... 11,634 
“Gelden Rod,’ fer candy, Gillen & Beney. 11,622 
‘King ef Patents,’ fer fleur, Empire Mills 

CO ss, Bisco o sada sinc tasers cates tare Vaecia neta wate Se 11,619 
“Mentrese,”’ fer wine, Peter Mueller Wine 

& Liquer: Ces.) jcvacccreeeel eda acts 11,635 
“O. B. Nelsen Seur Masb Whiskey,” fer : 

whisky, Peter Mueller Wine & Liquer H 

Cee. eed tenn che tettete eRe fcey bes eet cee eu etoN els 11,630 
' “Prairie Rese,’’ fer candy, Gillen & Beney 11,621 
» “Premium Getreide- Kummel.’" fer kummel, 

. Peter Mueller Wine & Liquer Ce...... 11,636 
“Red Wex Rye Whiskey.’ fer whisky, Peter 

Mueller Wine & Liquer Ce............ 11,631 
*‘“Reyal Crown Stemacb Bitters,’’ fer bit- 

. ters, Peter Mueller Wine & Liquer Ce.. 11,637 
“Ruxmeere Pure Rye-—Maryland’s Pride,’’ 

fer whisky, Peter Mueller Wine & 

Diquer® CO. piiginnjes ce cnet eee ecwes 11,628 
“San Seuci, The Leader,’’ 

Stutz: —csiide ewe ¢ 11,625 
*Scalpine,’’ fer hair 11,644 
“Sing-Genseng,’’ fer tenics, 11,640 ° 
‘Sunrays Baltimere Rye,’’ fer rye whis' <y, 1 

Pedersen Mercantile Co. ...........545 11,626 
“Suwanee Pure Rye Whiskey,’’ whisky, | 

Peter Mueller Wine & Liquer Ce..... 11,632 
‘Vele,’’ fer massage machines, H. P. 

ingen’ Ces. Sona: resi ace Vin tea wie tee WOR 6 0%, 11,645 
“White Band,’ fer cigars, Schmidt & Co. 11,623 
“Yan-Kee,’’ fer eye shades, H. M. Tiles- 

TON a oR trans Se atikbuts beoele seeierele ce 11,646 

PRINTS. 
“Cafe du Mende,’ fer ceffee, D. H. Hoff- 

TTD) aise Metco Gao oe “ence lesa e easarter het sea alee 1,152 
‘“Impertant Facts Abeut Lengeyvity,’ fer 

milk feed, P. BD. Spiren............... 1,151 


; cumber 
| given. 


’ this machine should not exceed five dollars. 
| gIFIC AMERICAN SUPPLEMENT, No. 1210. A 
cents by wall. trom this otiee andl from al newsieaserk. | 


address Muna & Co., 


‘ELECTRIC SEWING MACHINE MO. 


A printed cepy ef the specificatien and drawing 
of any patent in the feregeing list, er any patent 
in print issued since 186%, will be furnished frem 
this effice fer 10 cents, previded the name and 
ef the Patent desired and the date be 
Address Munn & Ce., 361 Breadway, New 
York. | 

Canadian patents may now be obtained by the in- | 
venters for any ef the inventions named in the fer:-- | 
going Hist. Fer terms and further ‘particulars 
361 Breadway. New York. 


tor.—The instructionsand numerous {]lustrations of de- 
tails contained in this article will enable any mechanic : 
of average ability to build an efficient motor that will 
Operate a sewing machine. The cost of materials for 
See.SCIEN- 
Price 10 


- DON’T BUYGA SOLINE ENGINES 


Costs Leas to Bu: 
SEND TOR CATALOGUE, 


all one cylinder enpines; revetaticnizing gas power. 
tionary ortraction. Mention this paper. 
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: SPECIAL” MANUFACT 
DIES AND STAMPINGS 


ORDER. 


SPEC’L MACHINERY-MODEL'S-EXPERIMENTAL WORK, 


OROP FORGING DIES. AND DROP FORGINGS. 
HARDWARE SPECIALTIES erc:MANFO TO ORDER,SEND SAMPLES 
OR ORAWINGS:FOR ESTIMATES. WRITE FOR OUR BOOKLET. 

THE GLOBE MACHINE:.& STAMPING CO. 
970-HAMILTON ST... CLEVELAND, OH/0. 


a - ; 
Corliss Engines, Brewers’ 

ana potters Machinery. THE VILTER 

MFG. CO. 899 Clinton St., Milwaukee, Wis 
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.3 mos. 


CHEMICAL EXAMINATIONS ‘ 


OF ALL, 
KINDS. 
DR. H.C. eee Bissell Block. Pittsburgh, Pa. 


aaTATCeGuG rREee. 
[MOGEs is uistnes: 
9.7193 BRK. CHICAGO. 


& EXPERIMENTAL WORK. 
aia Laventions dey Qoped. Special Machinery, 
E.¥ BILLAAKO, Fax OV EVEL is 


rranniin Square, New York, 


‘CHICAGO MODEL WORKS 
179 & MAOISON.S? CHICAGO, He £. 


WRITE FOR CATs LOODE OF MOOEL 


MODELS. 


Dies, Tools and Special Machines. 
and Experimental Work. Geareus! Mearhing Work. 
Pe. J. BENDER & Sons, Ine. si brankforl St. NewYork 


MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanicai Instruments. Small Mach’y. 
EDWARD KLEINSCHMIDT. 82 W. Broadway, New York 


pe clalties. antt 


ie Jools, Models and Special Machinery. - Stitnnst dia cuss, 


"MOEFT & MGORE, Chicago, U. & A. 
WORKS= INDIARA 


gL EnTy AVEN mE PRanKlin St ect. 
We manufacture METAL SPE- 
CIALTIESof all kinds, 'o order 
largest equipment; jowest pric- 


NVENTORS 232227 FREE 


model for low esti mate and best expert advice 


THE EAGLE TOOL CO. Dept. A. ‘ Cin’, O 
DRYING MAGI MACHINES, ae 


Tt anni bat 


ELES 


BAYONNE CITY. NJ 


Telegraphy ::.: 


BUBIER’S 


A monthly paper.  Scientitte lid 


Buhier‘s 


10c. 


FOR THE 


SCIENTIFIC 
REFEREN 


12mo, 516 pp., illustrated, 6 colored plates. 


Models | 


POPULAR ELECTRICIAN, 


nut tarlinits 
Papulat 


DIE MAKERS 


‘EXPERT AND MACHINISTS 


Moulds, Models, Experimental Work 
INSTRUMENT /IAKING SIIALL TMACHINERY 
Tmes. H. HArtT & Co., Charlestown, Mass. 


“‘DYNAMO CASTINGS 


Parts of the Franklin dy namo 
- with output of 5 amperes and 10 velts, furnished for amateurs to put 
tegether. Will drive small lathe er light six candle lamps. Reugb 
castings, $3.50; partly machined, $6.00 ; fully machi nea ready to ae 
semble, $8.50. Full directiens. Send for beoklet Ne, 


PARSELL & WEED, 129.181 W. S1st Ste New York. 


Casting and Drawings of Gashiens En> 
pines: Automobile Supplies. Automo- 
iles $195 up. 
Read Dr. Dyke’s Books on Autos. 
DR. AL DYKE - 311 Pine, St. Louis 
Send stamp if convenient 


ior. Naas 


Electrical Engineering 


and &xperimental Work of Every Des: ription 
We have every facility for producing first-class work 
: promptly. Our factery is equipped with modern ma.- 


chinery throughout. 
Cc. F. SPLITDORFE 
17-2? Vandewater St. N. Y. City 


Engineering Dept. 


A MONEY MAKER 


a Hollow Concrete Building Blocks. 
Best, Fastest, Simplest, Cheapest 


: Zt Machine. 
oS PETTYJOHN BROS. 
4815 N. 1st Street. Terre Haute, Ind 


$3.00 Sissons 2 
“MODEL” 
DYNAMO 


with drawingsand directions for building. 
Weight, 111bs, Height, ¢inches. Speed, 
3,000 r. p. m., 10 velts, 8 amperes. Send 
Boe. for set of blue-prints. Circular 
ree. 


Waltham Model Supply Co. 
WatrHam, Mass, 


WOLVERINE 


SELF STARTING AND 
REVERSING 


Gasoline Marine Engines 


; _3to 8 horse power. Launches 
; 18to75ft. Write for catalogue. 


' WOLVERINE MOTOR WORKS 
Grand Rapids, Mich., U.S, A. 
Beekye ofesi at 22dSt. 


3 yrs. 
$1.60 


MOLIDAYS 


AMERICAN 
CE BOOK 


Price $1.50 postpaid 


The result of the queries of three genera: 
tions of readers and correspondents is cryst: 
allized in this book, which has been in course 


of preparation 


eienipied. 


HE “ Scientific 


T 


American Refer- 
ence Book’’ has 
been compiled 
after gauging the known wants of thousands. 
It has been revised by eminent statisticians. 
Information has been drawn from over one ton 
of Government reports alone. It is a book for 
everyday refererce- more useful than an en= 
cyclopedia, because you will find what you 
want in an instant in a more condensed form. 
The chapter‘relating to patents, trademarks 
and copyrights is a thorough one and aims to 
give inventors proper legal aid. The chapter 
on manufactures deals with most interesting 
figures, admirably presented for reference. 
The chapter dealing with Mechanical Movements 
contains nearly three hundred illustrations, 
and they are morereliable than those published 
in any otherbook -theyareoperative. Weights 
and measures occupy a considerable section of 
the book, and are indispensable for purposes of 
teference. Sixty years of experience alone 
have made it possible for the publishers of the 
Scientific American to present to the pur= 
chasers of this book a remarkable aggregation 
of information. The very wide range of topics 
covered in the ‘‘ Scientific American Reference 
Book ’’ may be inferred by examining the table 
of contents. sent free on request. Remit $1.50 and 
the book will be promptly mailed. Send to. day. 


MUNN 


@ Co.,, 


for months. It is indispens- 


able to every family and business man. It 
deais with matters of interest to everybody. 
The book contains 50,000 facts, and ismuch 
more complete and more exhaustive than 
anything of the kind which has ever been 


Screnmiric AMERICAN REFERENCE Boo. 


Copyright, 1904, by Munn & Co. 
MECHANICAL MOVEMENTS. 


REOUCEDO FACSIMILE PAGE 427. 


Publishers, 


Scientific American Office, 361 Broadway, N. Y. 


unt Lesa to R ly. easily started. No vibration. 


THE TEMPLE PUMP CO-, Mirs., Meagher & Lith Sta, Chicago, 


UNTIL YOU 
OTHE MAST 
RTC 
Canhemeunted on any 
TH: 


INVESTIGATE 


ER WORKMAN,” 


SOUR BIBT Y-TIKST YEAR. 
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DECEMLER 10, 1904. 


Scientific American 


The Orient Surrey 


Speed about twenty miles per hour. Will climb all or- 
dinary grades. 
Write for catalogue 


WALTHAM MANUFACTURING CO. 
Waltham, Mass. 


CHARTER 


GAS and GASOLINE 
For All Work. 
Stationaries, Portables, Hoisters, Pumpe> 
ers, Sawing & Boat @uttits. 
Send for Catalesue and Testimonials 
State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. 


What Is Daus’ Tip-Top? 


TO PROVE chat Daus’ *Tip-Top” is 
the best and simplest device for makin: 
100 coptes from pen-wnitten and BO 
copier from typewntten original, we will 
ship complete duplicator, cap size, 
withort .Seposit, on ten (10) 
days tria 
Price #7. se lean > 
tradediacountof Net 
88% per cent, or 


The Felix 4. B, The Pl A.B, Dau upltr Co, Daus Bldg, 111 Jobn §t., New York 


, 


=A 
: ey) 


at ee he 


\..).. all varietiesatiowestprices. Best Rau road 

Wits and Wagon or Stock Scales made. 

Also 10@0 useful: articies, including Safes, 

fais siachines) Bicycies, Tools. etc. Save 

Money. ListsFree. CHicaGo SCALE Co.. Chicago. I, 


Our Microscopes, Microtomes, 
Laboratory Glassware, Chemical 
Apparatus, Chemicals, Photo 
Lenses and Shutters, Field Glasses, 
Projection Apparatus, Photo-Micro 
Cameras are used by the leading 
Laboratories and Government De- 
partments Round the World. Catalogs 


Bausch 6 Lomb Opt. Co. 


ROCHESTER, N.Y. 
New York Chisago Boston Frankfurt, G’y 


ARE a® BURAHAM STEAM PUMP 
for Feeding Boiler, Tank Service, 
Beer, Water, Oil, Milk, Whiskey. 


Conden sations Hydraulic Pressure, 

Deep Well, Mine, etc. Will not Short Stroke or Injure 
from Load'to No Load. Write ror Catalog No. 15. 

UNI@N STEAM PUMP CO., Battle Creek, Mich. 


The Right Kind of a Motor 


on land or water. Balisbury Double 
Cylinder Motor 444 x5. Water Jacket 
Cylinders and Head, Aluminum Crank 

Case, Self-@iling, Nickel Steel Valves, 
‘ Forged Steel Shaft. Salisbury 
Motors are Reliable. Prices mod- 
a erate. 


Send for Catalogue. 


BUFFALO ENGINE CO., Mfrs. 
272-274 Michigan St., Buffalo, N. Y. 


ce e 
Crescent Machinery 
Quality and Price, both right 
BAND SAWS, JOINTERS, SAW TABLES, 

BAND SAW BLADES 


fonoeiateunennaisia 
Catalogue tells tbe rest 


CRESCENT MACHINE CO. 
280 Main Street, Leetonia, @, U.S. A. 


899989200999 00006 2000 SOOO OOP 


Universal SCRAPER : 


75 cents buys $ 
tbe best Scraper °e 
ever made. Try it 
on floors or Meat 3} 
blocks. 

Send for free catalog No. 17 B. 


rs 
THE L. S. STARRETT CO. 2 
2 
oe 


3 


Athol, Mass. 
999999 00G99999909999998909 


6099O9$60006 


Presses for 
Sub-Press Work. 


Five sizes. Sub-Presses and 
Tools to order. 


1" Sena for Catalegue. 


BLAKE & JOHNSON, , 
P. 0. Box 7, WATERBURY, CONN. © 


THE MIETZ & WEISS KEROSENE 


Sizes from 
1 to 60H. P. nd GAS ENGINE 
‘aici KEROSENE cheaper and 
Send for safer than gasuline, Automatic, 
Catalogue. simple, reliable. No electric bat 
tery or flame used, Perfect regula” 
tion. Belted or directly coupled to 
dynamo for electric lighting, charge 
mg storage batteries, pumping and 
all power ee 

Ae 


Z, 
198-133 Morr St., New Yorx. 

ADOPTED BY 

U. S. G@VERNMENT. 
Wigheat Award, direct coupled 
Generator Set. Paris Expositien, 1900. 
Gold Med Pan American Ex- 
position, 191. Gold Medal, Charleston,’S. C.. Exposition, 1999, 
Gold Medal and Special Diploma has been awarded to the 
Mietz & Weiss Oil Engine ac the Louisiana Purchase Exposition at St. 
Louis, 194, 


COLD GALVANIZING. 
AMERICAN PROCESS. NO ROYALTIES. 
SAMPLES anolNEGRMATION on APPLICATION. . 
NICKEL 
Electro-Plating 


Apoaratus ane Material. 
. THE 
Hanson & yarinkle 


1854 -1904 
WaLTHAM WATCHES 


HAVE STOOD THE TEST OF TIME. 


Newatr a Ne 
g2 William St., "i Y. 
30 & 828. Canal St. 
Chicago. 


Sarr = 


*°The Perfected American Watch,’” an illustrated book of 


interesting information about watches, free upon requeste, 


AMERICAN WALTHAM WATCH COMPANY, 
WALTHAM, MASS. 


SHOES THAN ANY OTHER MANUFACTURER IN THe WORLD. 


The reason W.1,. Douglas $8.50shoes are the greatest sellers 
in the world is because of their excellent style, easy fitting 
aud superior wearing qualities. [If 1 could show you the dif- 
ference hetsveen the ahi made in my factory and those of 


other makes and the high-grade leathers used. you would under- 
stand why W, L. Douglas $3.60 shnes cost more to meke, why 


they hold their shape, fit better, wear longer, aid are 2 ‘greater 
intrinsic value than any other $3.50 Shoe ou the market, to-dy ay, ind 
w by the. gales for the year ending .Nuly 1, 1904, were $%6,263,040. 00. 

Jouglas Zuarantees their value by stamping his name and price 
on the bottom. Look for it—take no substitute. Sold by shoe dealers 
everywhere. 


Superior in Fit, Comfort and Wear. 


“7 hareworn WL. Douglas $5.50 shoes for the last twelve years with 
absolute satisfuction . beet the oF superior am Jit, comfort and wear 
to others gpstnng, fi $5.00 to $7.00 

= BS. ent Colt., U. S. Int. Revenue, Richmond, Ve. 

W. TT. iieaa. uses Corona Coltskin in his #3.50 

shoes. Corona Colt ia conceded to be the finest Patent Leather 
Made. Fast Color Eyelets used exclusively. 


~~ W. L. DOUGLAS, Brockton, Mass. 


H Write ii tants gue S 
arrington & Richardson Arms (o; 
[Harrington Riche via: aed 


“THE CHRISTMAS STORY” EtustRATED 


WILLIAM H. RAU 


| 
els and Speeimens on the Screen without 
previous preparation, brilliantly lighted and 
i natural celors. Send for circular. ] 
Williams, Brown & Earle 


THE NEW ENGLAND WATCH COMPANY 


J. H. LACROLX, New York City. CHARLES LESTER, Chicago. HEACOCK & FREER, San Francisco 


PRINTING THAT BRINGS RESULTS PAYS YOU 


E attend to every detail of Writing, Illustrating, Printing and Binding Booklets, 
Inventors and manufacturers wishing to sell or exploit their patents can do it very 
effectively by good circulars and booklets. Estimates furnished. Send 8c. postage 

for samples and handsome souvenir engraving of St. Louis Exposition, 14x20, on 20x24 paper. 
Gil: WRIGHT & CO, 132-4-6 West 14th Street, New York. 


= ZL 
o ELEC oA MEY TT iNos 


TROLLED Py QVELIIES 
THE CARLISLE & FINCH CO 


233 E.CLIFTON AVE 
CINCINNATI, 


WRITE FOR 
CATALOGUE 


‘Time, the most independent 
of al] things’ x 


is hest made 
ali ate Mel _.WASHBURNE'S ff 
by the improved FASTEN ERS 


The Fastener with a BLULL-DOG GRIP 
4 Men find comfertand utility in their use. Applied to 
F ! / ; €4 [IN Re KeyChainand Ring, 25¢, 
_Drawers Supporters, 20c, 
: =» Cuff Holders, 20c. 
? . Scarf Holders, Wc. 
WA 7 < i Fi A, -Little but Nover Let Go- 
SentPostpaid. v 
the most 

dependable of 
all tinekeepers. 


“NN 


a ee ee ee eS 


CateloguoF ree. 


Every El; pln Wat Watch is fully guaranteed. All jew- 
elers have Elgin Watches. 

“Timemakers and Timekeepers, > an illustrated 
history of the watch, sent free upon request to 


ELGIN NATIONAL WATCH Co., ELGIN, ILL 


From the beautiful paintings of TISSOT’S “LIFE OF CH&#sIST.” | 
Just the thing for boliday entertainments, Send for description. 


1322 Chestnut Street PHILADELPHIA, PA. 


A Magic Lantern for showing Engrav 
ings, Prints, Cuts, Ulustratiens m Beoks, 


Dept. 6, 918 Chestnut St., Philadelphia, Pa. | 


LINDSAY.*.LIGHTS 


ENCIRCLE THE GLOBE. 


Good news travels fast and the merit of 

LINDSAY LIGHTS has won instant 

é TECORMIUOM wherever there is gas and civili- 
zati 


Instant adjustment to any pressure, ecen- 
omy im operation, appearance, are points 
that have put over 600,000int o actual use. 


Free ilJustrated book and full particulars 
can be had on request. 


LINDSAY LIGHT COMPANY Dept. S 


CHICAGO, U. S. A. 
Cables “ LINSLLTE”. Leiber’s Code. 


Skeleton Watch 


Are you in doubt about a Christmas 
present for that boy of yours? Buy 
our Skeleton Watch. He can look 
through it and see how Time is made. 


www 
FOR SALE BY ALL JEWELERS 


LLEL CH BE thet 
7S CLAMPSALL ist 


1% to @ Clinton Street. 


OFFICES 


